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Jackson, for all their support and encouragement over the years, and to 
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Introduction 


Aristotle's account of time is part of his Physics. Physics is the study of 
natural things, of those things that have a nature (p/usis). For a thing to 
have a nature is for it to have an inner source of changing and of staying 
the same. An oak tree, for instance, has a nature; a bed does not. The 
oak tree has certain characteristic ways of changing: it loses its leaves in 
autumn, it grows acorns, it puts out roots of a certain shape. According 
to Aristotle, these characteristic changes are not caused purely by the 
tree’s environment or by the stuff of which the tree is made.' Though 
they require certain background environmental conditions (water, sun- 
light, and so on), they are changes that the oak tree undergoes of itself: 
the primary reason why it changes in these ways is that it is an oak tree. 
In contrast, a bed does not have characteristic ways of changing. There 
are no changes that it undergoes of itself in virtue of being a bed. Its 
changes are caused partly by its environment and partly by the stuff of 
which it is made. If we bury a bed and its rotting frame puts out shoots, 
this will be because it is wooden, not because it is an ex-bed. The bed 
will not spawn baby beds. 

Living things all have natures. So also do Aristotle’s four ‘simple 
bodies’: earth, air, fire, and water, each of which has a natural tendency 
to occupy a particular place in the universe (the earth at the centre, then, 
in concentric circles, water, air, and fire). Physics, then, is the study of 
these things.” 


! Any particular oak tree will also undergo other changes that are caused primarily by 
its environment. For example, if the tree is struck by lightning, it will burn; if we take a 
saw to its branches, they will fall off 

? Aristotle lays out his account of nature in Physics II. The example of a bed was 
originally from the philosopher Antiphon, who did not make Aristotle’s distinction 
between natural and artificial things, but instead used this example to argue that the 
nature of a thing is the stuff of which it is made (Physics 1I.1.193*9—17). 
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That such a science is possible is not something Aristotle can just take 
for granted. He is writing against a Platonic background. Plato and his 
followers in the Academy held that the most fundamental kinds of being 
were unchanging and imperceptible: forms, like the One and the Good, 
or (for those under the influence of Pythagoras) numbers. This raises a 
question about the status of changing, perceptible things: can there be 
any systematic study of such things? Plato’s own discussion of physical 
phenomena, in the Timaeus, is presented as an eikos muthos, a likely 
tale.? Aristotle wants to show that physics can be a genuine science. It is 
possible to have a systematic body of knowledge of such things as oak 
trees, giraffes, buttercups, and spiders.* 

He argues, in the Categories, that the basic kinds of being, the primary 
substances, are not Platonic forms but rather particular persisting things, 
like this man and this horse. One of the distinctive characteristics of 
primary substances is that they can stay the same through change.” If 
there is knowledge of anything, there must be knowledge of substances, 
so this claim in the Categories already implies that there can be a science 
of changing things. But it is in the Physics that he does the most to put 
this science on a firm footing. It is there that he explains what it is for 
something to have a nature and distinguishes those things that happen 
by nature from those things that happen by accident. He also argues in 
the Physics that if there is to be change at all, there must be certain 
imperishable things that are forever in motion. The unending and 
uniform rotation of the heavenly bodies (the planets and the stars) 
provides a necessary backdrop to the intermittent and various changes 
that we see around us.” 

In the section of the Physics that will chiefly concern us, he lays out his 
accounts of four things that are fundamental to the study of nature: 
change, the infinite, place, and time. Since nature is a source of change, 


5 Timaeus 29b-d. 

Indeed, a significant portion of his output is a monumental attempt to gather and 
record facts about the physiology of different kinds of living thing. (See, for instance, his 
History of Animals and Parts of Animals.) 

2 Categories 5.4 10—11. 

© There is, he says, no science of the accidental (Metaphysics VI.2.1027*19—20). 

7 He defends this claim in Physics VIII. 

8 Physics III and IV. He also discusses the void. At the beginning of Physics IIL1, 
he says that it is generally thought (doket) that change is infinitely divisible and that there 
can only be change if there are place, time, and void (III.1.200°16-21). It later emerges 
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in order to understand what it is to have a nature we need an account of 
change. Changes, Aristotle thinks, are infinitely divisible, so in provid- 
ing a foundation for physics, we must tackle the obscure notion of the 
infinite. He provides an account of place, because if there is to be any 
kind of change there must be change of place.” And an account of time 
is also needed, since ‘all changes and all changing things are in time’ 
(222°30-1)."° 

This explains the role that the account of time plays in Aristotle’s 
overall system. If we are to understand his physics as a whole, we need to 
grapple with his difficult remarks about time. But are these remarks of 
more than historical interest? Do they have something important to say 
to a modern philosopher who is interested in the notions of time and 
change? My contention is that they do, but that the way in which they 
do is rather indirect. 

A modern philosopher who reads Aristotle’s discussion of time will 
find that, though it is expressed in language that is frustratingly obscure 
and elliptical, the questions it addresses seem relatively familiar. Aris- 
totle starts out by puzzling over whether time can be something that is, 
given that neither the past nor the future is. This calls to mind the 
arguments of those modern philosophers who call themselves ‘presen- 
tists’ and claim that everything that exists is present.’ He goes on to 
argue that the present, or ‘now’, is something that in a way remains 
always the same, but is also always different. This is often taken to show 
that he thinks the now is something that moves, a view much criticized 
and occasionally defended in modern philosophy.'” He discusses time's 
relation to change and to the mind, arguing that both change and (more 


that he endorses all of this generally accepted view except for the claim that there can 
only be change if there is void. In his discussion of void he argues, not only that there 
can be change in the absence of void, but that it is, in fact, impossible for there to be void 


(IV.6-9). 


? As I have said, for there to be change, the heavenly bodies must engage in eternal 
movement (that is, change of place). Moreover, whenever one thing acts on another to 
produce a change, there must be spatial movement, since before one thing can act on 
another, the thing that acts and the thing that is acted upon must approach one another 
(Physics VIIL7). 

I0 As we shall see, Aristotle later qualifies this claim. He thinks that there is a sense in 
which things that are in everlasting motion are not in time (see below, Ch. 9). 

11 Presentism is defended, for instance by Bigelow (1996). 

1? The moving-now view is defended by Schlesinger (1982). It is criticized by 
Williams (1951) and Smart (1949) (among others). 
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surprisingly) mind are necessary preconditions for the existence of time. 
Whether or not there can be time without change is a question central to 
certain modern debates about the reducibility of facts about time to 
facts about things in time.'? Finally, he gives an account of what he calls 
the ‘before and after in time’ in terms of its relation to a more basic kind 
of before and after order: the before and after in change. It is easy to be 
reminded here of reductive theories, such as causal theories of time, that 
attempt to explain temporal asymmetry in terms of some other, more 
basic kind of asymmetry. 

However, this appearance of familiarity is, I think, largely deceptive. 
For the most part, the questions Aristotle addresses here are different 
from those raised in modern discussions. When he puzzles over whether 
time can be something that is, he is not considering the presentist view 
that nothing can exist except what is at the present. Unlike the pre- 
sentist, his puzzle is solely about time, not about things that are in time. 
He never suggests that there is a difficulty about how things, like 
changes, that are in time can extend beyond the present. Moreover, in 
his remarks about the sameness of the now, he is not describing the now 
as something that moves. The claim that earlier and later nows are in 
some way the same is, instead, bound up with an aspect of his account 
that is, to us, distinctly odd: his view that time is a kind of number. He 
holds that the sameness of earlier and later nows is a necessary condition 
of their countability. Finally, in spite of its concern with order and 
asymmetry, Aristotle’s account turns out to have little in common 
with modern reductive explanations of temporal order. That this is so 
is brought out, among other things, by his readiness to take for granted 
the notion of simultaneity. He thinks it important to argue that simul- 
taneous changes are all at one and the same time, but he sees no need to 
explain in virtue of what certain changes are simultaneous. He simply 
assumes the existence of this relation between changes, as if it is 
something basic and inexplicable. 

It follows that the interest of Aristotle’s account does not lie in its 
ability to provide answers to the questions modern philosophers ask 
about time. It rarely even addresses these questions. Its interest stems 
instead from the fact that the questions that trouble him are so different 


15 For a discussion of this, see Newton-Smith (1980: ch. 2). Newton-Smith calls the 
reductionist assumption that there can be no time without change ‘Aristotle’s Principle’. 
14 Mellor defends such a theory. (See Mellor 1998: ch. 10 and 11). 
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from those that naturally occur to us. The challenge to the interpreter is 
to understand why these are the questions Aristotle considers important. 
If we can understand this, we shall gain a new perspective on our own 
thinking about time. We can shed light on our own assumptions by 
thinking ourselves into the position of someone who does not share 
them. By asking why Aristotle thought certain questions but not others 
important, we can better understand our own presuppositions about 
which questions are central in the philosophy of time. And as we shall 
see, the questions he asks are also interesting in their own right. 

I shall argue that Aristotle’s account represents time as a kind of 
universal order and that this is why he defines it, oddly, as a number. 
It is, he says, a ‘number of change’, a single order within which all 
changes are related to one another. He argues that the existence of this 
single order depends on the existence of beings, like us, who can count. 
It depends on the fact that we count mows in a certain way. To count a 
now is to mark a dividing-point in all the changes that are going on at it. 
Our counting thus introduces a kind of uniformity into the world. It 
allows us to delimit, within a change, arbitrary parts that are exactly 
simultaneous to corresponding parts in every other change that is going 
on. As we shall see, one of Aristotle’s central concerns is to explain how 
time can have this kind of uniformity. He asks what account of time will 
make sense of the fact that ‘though changes are various and separate 
from one another, time is everywhere the same’ (023 10211). 

Before we can begin to understand these claims, we need to have 
some familiarity with Aristotle’s views on two closely related subjects. 
We need to look at his account of change and at his remarks about the 
sense in which change is divisible. 


THE ACCOUNT OF CHANGE 


In defining time as a number of change, Aristode assumes that change 
is, in an important sense, prior to time. Time is something that is 
essentially dependent on change, and because of this, a true understand- 
ing of time must draw upon a prior understanding of change. This 
implies that change itself can be defined in a way that makes no 
reference to time. It thus rules out a certain natural way of using the 
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notion of time to define change. Aristotle could not, for instance, go 
along with Bertrand Russell’s claim that the concept of motion (or 
change of place) is ‘logically subsequent to that of occupying a place 
at a time’. Nor could he accept Russell’s definition of motion as ‘the 
occupation, by one entity, of a continuous series of places at a continu- 
ous series of times. ^ What, then, is Aristotle’s account of change? Can 
he avoid making the nature of change essentially dependent on that of 
time? 

He lays out his account of change in books I and III of the Physics. He 
explains first, in Book I, that change always involves an underlying thing 
and two contraries.'^ The underlying thing persists through the change, 
losing one contrary and gaining the other. For instance, when a man 
becomes musical, the underlying thing is the man. He persists through 
the change, being first unmusical and then musical. 

This tells us something about the basic structure of a change, but a 
full account of change must invoke the notion of potentiality. For such 
an account, we need to turn to Physics III. 1—2. Aristotle says there that 
change is ‘the actuality (entelecheia) of that which potentially is, gua 
such’ (201*10—11). What does this rather cryptic formula mean?!” 

The notions of potentiality and actuality that Aristotle employs in 
this definition figure centrally in much of his thinking about metaphys- 
ics. Unfortunately, they are notoriously difficult to understand. His 
thought here seems to be this. If something is changing, it must be 


15 B. Russell (1937: 469). 

16 Physics 1.7-9. 

17 The interpretation I give is defended by Kosman (1969), Broadie (1982a: ch. 3 
part 1) and Hussey (1993: 58—62). There are at least two alternative ways in which this 
formula has been taken. Kostman (1987) argues that the word entelecheia, which I have 
translated ‘actuality’ here, should really be translated 'actualization'. On his view, Aris- 
totle is saying that change is the actualization of what is potentially in a certain end state 
F, qua potentially in that end state F. (One disadvantage of this view is that it makes the 
qua clause redundant.) Heinaman (1994) argues that the potential referred to in the 
definition is not the potential to be in the end state but rather the potential to be 
changing. On his view, then, Aristotle is saying that change is the actuality of what is 
potentially changing qua potentially changing. Both of these interpretations give Aris- 
totle an account of change that is circular (the first, because it defines change in terms of a 
kind of actualization, or process of becoming actual; the second, because it defines change 
as the actuality of a potential to be changing). But, of course, whether this is a decisive 
objection depends on Aristotle’s aims in giving this account. Is he trying to give a 
definition of change in terms of other concepts, or is he merely explaining further 
what is involved in a change (telling us, for instance, that change always involves a 
potential of a certain kind)? 
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changing towards some particular end state. For there to be a change, 
there must be something that exists before the change and that has the 
potential to be in the end state of the change. Consider, for example, the 
change that is the coming-to-be of a statue. For this change to occur, 
there must be some stuff (some bronze, perhaps) that is not (yet) a statue 
but has the potential to be a statue. When Aristotle writes of ‘that which 
potentially is’, he is referring to that which is potentially in the end state 
of the change. For instance, in our example, ‘that which potentially is’ is 
the bronze and the potential that the bronze has is the potential to be a 
statue. 

Aristotle’s claim is that the bronze is changing into a statue just in case 
its potential to be a statue is, in a certain sense, actual.'* This notion of a 
potential’s being actual is almost impossible to explain without resorting 
to metaphor. The idea is that until the change begins, the bronze’s 
potential to be a statue is lying dormant. When the bronze is becoming 
a statue, its potential to be a statue makes a difference to what is actually 
happening (whereas before, it only made a difference to what might 
happen). 

According to Aristotle’s definition, the change is ‘the actuality of that 
which potentially is, gua such’. In our example, the change into a statue 
is an actuality of the bronze (which is potentially a statue). What, 
though, is the meaning of the addition ‘gua such? Aristotle draws a 
distinction between the actuality of the bronze in so far as it is just bronze 
and the actuality of the bronze in so far as it is potentially a statue. He 
wants to say that it is only the latter kind of actuality that is a change. 
The actuality of the bronze in so far as it is just bronze is simply: being 
bronze. Being bronze is not a way of changing. The actuality that is the 
change is the actuality of the bronze qua potentially being something 
else. The bronze’s change into a statue is the actuality of the bronze gua 
potentially being a statue (201°29-°5). 

This leaves us with one obvious difficulty. It might seem that the 
bronze’s potential to be a statue is most fully actual when the statue 
exists in its finished state. But at that point the change we are trying to 
define is already over: the bronze is no longer becoming a statue. Given 
that he wants to define change as the actuality of a potential to be in 


18 Indeed, he wants to say that the bronze’s change into a statue just is an actuality of 
the bronze’s potential to be a statue. 
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some end state, how can Aristotle distinguish between changing into that 
state and statically being in that state? How, in our example, can he 
distinguish between becoming a statue and simply being a statue? 

To answer this, it is necessary to think once more about the significance 
of the ‘gud clause in the definition. We have already invoked this clause 
in order to distinguish becoming a statue from being bronze. As we have 
seen, the change is the actuality of the bronze gua potentially a statue (not 
simply gua potentially bronze). In order to distinguish becoming a statue 
from being a statue, we need to spell out the phrase ‘gua such in a way that 
adds a further emphasis. The change in question is the actuality of the 
bronze qua potentially (but not actually) a statue. Aristotle explains that, as 
he is using the notion of ‘potential’ here, something only counts as 
potentially E, when it is not in fact E. When the statue has been made, 
the bronze is no longer something that is (in this sense) ‘potentially a 
statue’. Or, as he puts it (using a different example), ‘when the house is, 
the buildable [i.e. what is potentially but not actually a house] no longer 
is (201711). Change is the actuality of something that is, in this way, 
merely potential. When something is becoming F, its potential to be F is 
as actual as is compatible with merely being a potential. Though being a 
statue is a kind of actuality of the bronze, it is not the actuality of the 
bronze’s potential to be a statue, considered as a mere potential. Becoming 
a statue is the actuality of the bronze in so far as it is potentially, but only 
potentially, a statue. That is to say, it is ‘the actuality of that which 
potentially is, gua such’ (201*10—11).? 

From this account it follows that change is, in a certain sense, 
incomplete. “Change is held to be a kind of actuality, but an incomplete 


1? A full defence of Aristotle’s account would have to show that it can, in every 
instance, correctly distinguish between changing and being at rest. There are several 
apparent difficulties that such a defence would need to address. For example, suppose 
that I am trying without success to raise my arm and that the reason for my lack of 
success is that someone else is holding my arm down. In this case, there is a sense in 
which I am using my potential to raise my arm, though my arm is not going up. If my 
arm were free, it would rise. It is tempting to say of such a case that the potential I have 
for raising my arm is actual in so far as it is merely potential. But of course no change is 
occurring: I am not in fact raising my arm. Again, consider the case of someone who rests 
for a while in the middle ofa journey to his final destination. He has, while he is resting, a 
potential to be at his final destination, and this potential is actual in a way that it was not 
actual before the movement began. But for all that, he is resting, rather than moving 
towards his destination. To defend his account, Aristotle would need to distinguish these 
ways in which a potential can be actual from the way that the potential that governs a 
change is actual while that change is going on. 
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one. The reason is that the potential of which it is the actuality is 
incomplete’ (201^31—3). The sense in which the potential is incomplete 
is that it is a potential a thing has to be something that it is not. The 
bronze’s potential to be a statue is only actual-qua-potential when it is 
not yet a statue. 

Forour purposes, there are several aspects ofthis account of change that 
are important. First, Aristotle explains change in terms of the notions of 
potentiality and actuality. His account makes no explicit reference to 
time. That there should be such an account of change is, as I have said, 
presupposed by his whole project of explaining time in terms of its 
relation to change. Second, a change is, in a certain sense, asymmetric. 
It is defined in terms ofa potential to be in some end state. As Hussey puts 
it, ‘a change "points forward" to its completion in a way in which it does 
not “point backward" to its inception"? This might suggest that the 
account of change does, after all, make essential reference to time. 
However, as we shall see, Aristotle’s view is that this asymmetry within 
changes is itself basic. It is temporal asymmetry that depends on the 
asymmetries within changes, rather than vice versa. Finally, this definition 
of change provides Aristotle with the resources to make sense of a certain 
kind of interference. The acorn is changing into an oak tree. But this 
change may or may not result in there actually being an oak tree. If the 
young sapling is eaten by wild animals, the oak tree never materializes, but 
it is nevertheless true that the acorn was becoming an oak and not becoming 
a sapling. This is because the potential that governed the acorn’s change 
was the potential to be an oak tree and not the potential to be a sapling. 
The change was the actuality of the potential oak tree, gua potentially an 
oak tree. This final feature of change is, as I later argue, the key to an 
analogy Aristotle draws between change and spatial magnitude. 


DIVISIONS IN TIME AND IN CHANGE 


In his account of time, Aristotle takes for granted certain views about the 
sense in which boundaries, or divisions, can exist within a continuum. 
These views are partly motivated by his need to reconcile two claims 
about the infinite. On the one hand, he thinks that continuous things, 


M Hussey (1993: xiv). 
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like lines, changes, and time, are infinitely divisible. On the other, he 
argues that there is no actual infinite: it is not possible for infinitely 
many things to exist all at once; nor can anything ever have completed 
infinitely many changes.”! 

These two claims might seem incompatible. If a line is infinitely 
divisible, then surely its infinitely many parts are things that all exist at 
once. To complete an infinitely divisible change is, surely, to complete 
infinitely many subchanges. Aristotle defends his account of the infinite 
by denying these natural assumptions. He argues instead that a line, 
though infinitely divisible, is not composed of infinitely many actual 
parts. More generally, from the fact that something is infinitely divisible 
it does not follow that there are, in actuality, infinitely many parts into 
which it might be divided. 

To make sense of this, he again invokes the notion of potentiality. 
When we cut a line in two, we create two actual line-parts and the points 
that bound them. A line has the potential to be indefinitely divided. 
However many parts we create by dividing the line, we could (at least in 
theory) always make more. In this sense, there are potentially infinitely 
many parts in the line and infinitely many points to bound them. 

It is important to be clear about what this means. To say that there are 
potentially infinitely many parts or points in a line is not to say that the 
line has, in it, infinitely many potential parts or potential points”? For 
Aristotle, a line is not composed of infinitely many anythings, be they 
potential or actual. If it were, then paradox would result. For instance, 
the infinite collection of potential points in a particular line would have 
parts that were also infinite collections (e.g. the collection of potential 
points in half of the line). But Aristotle has already argued that it is 


21 He develops his account of the infinite in Physics I11.4—8. The view that infinitely 
many distinct tasks cannot ever have been completed is presupposed by his reply to Zeno 
in Physics VIILS.263*4—9. 

22 When Aristotle says (at Physics VIIL8.26355-6) that it is possible to traverse 
infinitely many things that are ‘in potentiality but not in actuality’, he does not mean 
that it is possible to traverse infinitely many potential things. Rather, it is possible to 
traverse something that has the potential to be divided into infinitely many things. (The 
revised Oxford translation of Hardie and Gaye (Barnes 1984) is, I think, misleading here. 
It has: ‘if the units are actual, it is not possible; if they are potential, it is possible") 
Similarly, when he says, at 263°28—-9, that ‘in what is continuous there are infinitely 
many halves in potentiality, not in actuality’ he does not mean (as the revised Oxford 
translation has it) that what is continuous contains an infinite number of halves that 'are 
not actual but potential halves’. 
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impossible for something to be composed of infinite parts.” For the 
line to be infinitely divisible is for there to be no limit to the number of 
divisions that could be made in it, not for it to contain an unlimited 
number of makeable divisions. 

What, then, is involved in dividing something continuous into parts? 
On Aristotle’s view, we can only divide something into two by creating 
in it two boundaries: one boundary for each of the two parts. There are 
two different ways to create a double division of this sort in a line. One 
way is physically to cut the line in two, so that the two parts are separate 
from each other and each of them has its own boundaries. The other 
way is to move over the line, stopping when we are part way through the 
movement. By stopping at a certain point on a line and then starting out 
from that point, we create a double boundary. When we stop and then 
start at a point, we treat the point as two, allowing it to serve both as a 
boundary of the part to one side of it and as a boundary of the part to 
the other side. To do this is to create an actual division in the line.” 
Making an actual division in a change is less straightforward. To make 
an actual division in the middle of the change, we would need to find 
some way to treat one and the same instantaneous change-stage as a 
double boundary: both as the end of the part of the change that comes 
before it and as a beginning of the part that is to come. Aristotle argues 
that the only way to divide a change in this way is to interrupt it. There 
are, thus, no actual divisions in an uninterrupted change.” Time is even 


?5 Physics 111.5.20420—7. This point is noted by Sorabji (1983: 211-12), who 
defends the interpretation I am putting forward here. 

74 See Physics IV.11.220*12—13: ‘when one takes the point in this way, treating one 
point as two, it is necessary to come to a stop, if the same point is to be both a beginning 
and an end’. See also Aristotle’s discussion in Physics VIII.8.262*12-263^9. He explains 
there that a point that divides a line is one in number but two in definition (since it is an 
end of one part of the line and a beginning of the other). Any point between the two 
extremes on the line is potentially such a division, but ‘it is not actually so, unless 
something divides the line by coming to a halt at that point and then starting to move 
again. In this way, the middle point becomes both a beginning and an end: a beginning 
of the latter part and an end of the first part’ (262*22-6). 

25 On this, see again Physics VIII.8.262712-263°9. Aristotle argues, for this reason, 
that it is impossible for something that is thrown upwards to a point D to turn back on 
itself and move downwards, unless it pauses at D. Being at D would, he thinks, be an 
actual division in this up-and-down movement. But the movement can only be actually 
divided at D if the moving thing stops at D (so that being at D serves first as the end 
point of the upwards movement and then as the starting point of the downwards 
movement) (262°22-263°2). 
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less subject to division than change. In time, there are no actual 
divisions. We cannot interrupt time, separating it into two parts with 
something other than time between them.”° 

These views about what it takes for there to be an actual division in a 
thing raise questions about how time, or even change, can be said to 
have parts at all. If we can only divide a change into separate parts by 
interrupting it, then how can an uninterrupted change have parts? If it is 
impossible to make an actual division in time, then how can there be 
any parts in time? 

Aristotles answer, I think, is that we can create parts in a thing 
without actually dividing it. We do this by marking a potential division. 
I have already denied that continua like time and change have, in them, 
infinitely many potential divisions. What is true, though, is that a 
potential division could be created anywhere in a continuum. Though 
a line does not contain infinitely many points, I can mark out, and 
hence create, a point anywhere on it. In doing this, I am creating a 
potential division: a point at which I could cut the line into two and then 
separate the parts. Similarly, I can make a potential division in a change. 
To do this, I mark out an instant of the change (say, by ‘counting’ that 
instant). The instant I mark is a potential division, since it is a point at 
which the change could be interrupted. Finally, it is also possible to 
make a potential division in time. To make such a division, it is 
necessary to mark out the now, the indivisible boundary between the 
present and the future. The now is not, of course, a point at which time 
could actually be divided: we cannot separate the time on one side of the 
now from the time on the other side of it. As Aristotle says, it only 
‘divides potentially (222714). Nevertheless, just as marking potential 
divisions in a line creates parts in the line, so also marking nows creates 
parts in time. The difference is just that the parts of the line could 


26 He explains this difference between time and a line at Physics IV.11.220*10—16 and 
also at IV.13.222*12-20. At 222*14, he says that the now only divides time potentially. It 
cannot be an actual division in time (as a point can be an actual division on a line) as it is 
not possible for something to come to a halt at the now, and then start moving again 
from the very same now. For this reason, we cannot make a now into what I have been 
calling a double boundary, in the way that we make a point on a line into a double 
boundary. 
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actually be divided from each other, whereas the parts of time could not 
be." 

These, then, are Aristotles views about continua and their parts. 
There are three lessons from all this that we will need to bear in mind 
when we look at the account of time. First, for Aristotle, indivisible 
things like points and instants exist only in so far as they are boundaries, 
divisions, or potential divisions, of a continuum. They are, thus, essen- 
tially dependent entities. A boundary must always be a boundary of 
something or other. Second, for a boundary to be (and hence for the 
part it bounds to be), it must be marked out in some way from its 
surroundings. A continuous thing that contains no such boundaries will 
not contain any parts (although it will, of course, be divisible). Third, 
when I mark a now I create a potential division, both in time and in 
whatever changes are then going on. It is thus by marking nows that we 
create parts in time and in changes. 


77 There is, of course, something odd about the claim that there can be potential but 
not actual divisions in time. In what sense is a division a potential division if it is not even 
possible that it could be an actual division? I suspect that in thinking of time in this way, 
Aristotle is making use of an analogy between time and a line. He calls a now a ‘potential 
division' because it is marked out from time just as a potential division of a line is marked 
out from the line. 
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PART I 


INTRODUCTORY PUZZLES 
AND THE STARTING POINTS 
OF INQUIRY 
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The Introductory Puzzles 


Aristotle introduces his account of time with three puzzles. The puzzles 
suggest, he says, either that there is no such thing as time or that time 
has a shadowy kind of existence: it is ‘barely and scarcely’. He must have 
some answer to these puzzles. After all, he goes on to give an account of 
time. But he never tells us explicitly what his answer is. 

This failure to provide a solution is striking. It is common Aristotel- 
ian practice to start out a discussion by going through various puzzles. 
His account of place begins with puzzles about place (IV.1.209°2 ff). 
His account of the infinite opens with a series of arguments for and 
against the existence of something infinite (III. 4-5). In each of these 
cases, he ends by returning to the initial puzzles and attempting to show 
how his account can solve them." In contrast, it is typical of the elliptical 
and compressed nature of his remarks on time that they leave the reader 
guessing what the solution to the initial puzzles might be. Does the fact 
that time, on Aristotle’s view, is something dependent on change allow 
us to answer the puzzles? Should we look for the solution in Aristotle's 
brief remarks about the relation between time and the soul? Or is it to be 
found in his lengthy and difficult discussion of the now? 

Whatever their ultimate solution, these puzzles draw attention to two 
questions that will be important in Aristotle's account. What kind of a 
being is time? And what is its relation to the present, or ‘now? More 
specifically, the puzzles invite us to think critically about one of our 
natural ways of picturing time. It is natural to picture time as a line, with 
the now as a point on the line. For Aristotle, there is something right 


1 The arguments that there is an actual infinite are answered in Physics II.8. Aristotle 
explicitly returns to the puzzles about place in IV.5.212°22 ff. It is worth noting, 
however, that though he claims that his account of place solves ‘all the puzzles’ 
(21222-3), he only goes on to provide explicit solutions to some of them. See Ross 


(1936: 564, ad. 209°2-30). 
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about this picture. Time, like a line, is continuous and the now, like a 
point, is indivisible. But these initial puzzles place some strain on this 
picture of time. They do this in two ways. First, there is some sense in 
which the now is all that there is of time (the now is what zs, whereas the 
rest of time either was or will be), but it is hard to see how a point could 
be all that there was of a line. Second, the nows seem to exist in 
succession, one after another, but it is hard to make sense of this if (as 
Aristotle thinks) time, like a line, is infinitely divisible. If any two nows 
are separated by a divisible period of time, then one now cannot 
immediately succeed another. Though he does not provide any explicit 
solution to the initial puzzles, Aristotle does, later in his account, have 
something positive to say about the ways in which time is or is not like a 
line. I shall return to his remarks about this in Chapter 8, below, when I 
discuss his views on the now. 


THE FIRST TWO PUZZLES: IT SEEMS 
THAT NONE OF TIMEIS 


Aristotle starts out with two puzzles that are closely related. The first 
arises because time consists of the future (which is not yet) and the past 
(which is no longer). This seems to imply that no part of time is. Time is 
made up wholly of things that either were or will be. But how can 
something exist if no part of it exists? 


One part of it has been and is not, another part of it will be and is not yet. From 
these are composed both the infinite and whatever time is on any given occasion 
taken. But what is composed of non-beings might seem to be incapable of 
participating in being (metechein ousias). (217°33-218°3)" 


The second puzzle complements the first. In reply to the first puzzle 
someone might say that there is a part of time that exists, namely the 
present, or ‘now’. In the second puzzle Aristotle anticipates this objec- 
tion and claims that the now is not a part of time. When divisible things 
exist, he says, either one or more of their parts must exist. But no part of 
time exists. The now is not a part. 


? Translations are my own, but I have greatly benefited from the use of Hussey (1993). 
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In the case of anything divisible, if it is, it is necessary that when it is, either all 
or some of its parts must exist. But of time, though it is divisible, some parts 
have been, some parts are to come, but no part is. The now is not a part. For the 
part measures and it is necessary that the whole is composed from the parts. But 
time is not thought to be composed out of nows. (218°3-8) 


There are two obvious ways in which one might respond to these 
puzzles. One response would be to claim that time is something that 
exists only in some atemporal sense. This would be to challenge the 
assumption that in order to exist, time must exist now. An alternative 
response is to claim that the present, or now, can be a part of time (either 
by arguing that it is not, after all, instantaneous, or by arguing that, 
though instantaneous, it can nevertheless be a part). Aristotle, I think, 
would reject both of these responses. It will help us to understand the 
force of these puzzles if we can explain why. 


CAN WE SOLVE THE PUZZLES BY INTRODUCING 
SOME ATEMPORAL SENSE OF 'EXISTS'? 


It is sometimes claimed that these puzzles rest upon an illusion of 
language. In Greek, as in English, tense is built into verbs. Because of 
this, it is claimed, we tend to confuse ‘is’ in the sense of is a part of reality 
with ‘is’ in the sense zs now. There is no analogous tendency to think that 
if something is, it (or a part of it) must be here: a thing’s relation to here 
is not built into the verbs used in speaking of it, in the way that the 
thing's relation to now is. But why should we find it any more puzzling 
that time can be, though no part of it is now, than that Australia can be, 
though no part of it is here? If Aristotle's thoughts were running along 
these lines, we would expect him to introduce an atemporal notion of 
being, a notion according to which it makes sense to say that something 
is but is not now. His solution would then be that it is in this atemporal 
sense that time is something that is. 

There is a passage later in his account in which he might seem to be 
introducing just such an atemporal notion of being. In this passage, he 


5 Richard Sorabji suggests a solution of this kind (without attributing it to Aristotle) 
in his (1983: 12-13). E. D. Miller (1974: 136) claims that Aristotle 'seems to be groping 
towards such a solution to the puzzle in his discussion of being in time in Physics IV, 12’. 
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claims that there are things that are but are not in time. To be in time is 
to be surrounded by time. Something that lasts forever is not in time, 
since it is not surrounded by time (that is, there is no time either before 
or after it) (221^3—7). It is easy to see how this passage might be thought 
to show that Aristotle has a notion of atemporal existence. If not being in 
time implies not being now, then he is claiming in this passage that things 
that are not surrounded by time can exist without ever being now. Since 
time itself, considered as a whole, is not surrounded by time, this 
suggests that time too can exist even if it is never true to say that it is 
now. However, as I shall argue in a later chapter, to attribute this 
solution to Aristotle is to misunderstand his views on being in time. 
When he denies that everlasting things are in time, he is not claiming 
that such things exist without ever being now.’ 

In any case, even if he did recognize a kind of atemporal existence, 
appealing to it would not solve these initial puzzles. The first puzzle is 
about the being not just of ‘infinite time’ but also of any time that ‘is on 
any given occasion taker’ (218°1—2).° Whatever we say about time as a 
whole, there is reason to think that the finite parts of time exist 
temporally. We are, after all, quite happy to say that a certain year is 
past or that another is yet to come. Moreover, these finite parts of time 


: Physics IV.12.221*13-222*9. Miller suggests that Aristotle could solve the puzzles by 
drawing upon his claims, in this later passage, that things that are not (but that have been 
or will be) are in time. Homer, for instance, is in time because he is surrounded by time. 
From this, Miller claims, it would be easy to arrive at the following view: to say A existed 
is just to say ‘A is completely contained by the portion of time that lies before now’; to say 
A will exist (in the future) is to say that ‘A is completely contained by time in the direction 
of the future’; to say that A exists (in the present) is to say that ‘A is completely contained 
by two portions of time, one that lies before now and one that lies after now’. Miller 
complains that Aristotle fails to take advantage of the ‘obvious solution’ to his initial 
puzzles that is offered by this passage. Surely, he says, Aristotle need only say that to be is 
to be surrounded by time (Miller 1974: 139-41). But in fact, this is hopeless as a 
response to our initial puzzles. We cannot answer these puzzles by claiming that to be is 
to be surrounded by time, for the point of the puzzles was to raise doubts about whether 
there could be any time to do the surrounding. 

> See below Ch. 9. 

For this point I am indebted to Michael Inwood’s interesting discussion (1991: 
156-7). Inwood claims that for temporal entities ‘the tenseless use of “exist” seems to 
presuppose the tensed use of “exist” °. In other words, such entities are (tenselessly) only 
if there is some time at which it is true to say that they are now. He argues that the parts of 
time are temporal. (They are surrounded by time, and moreover, we use tensed discourse 
in speaking about them: “The year 1066 was disastrous for England’, etc.) So, if none of 
them is now, then none of them is (tenselessly). But in that case, time cannot be 
(tenselessly), since none of its parts is (tenselessly). 
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are ‘surrounded by time’, so they are ‘in time’ on Aristotle’s view. We 
can generate a version of Aristotle’s puzzle without mentioning infinite 
time at all. We can ask, for instance, about the current year. How can it 
be something that is, since part of it is past, part of it is future, but no 
part of it is? We cannot solve this version of the puzzle by invoking the 
notion of atemporal existence. 


CAN WE SOLVE THE PUZZLES BY CLAIMING THAT 
THE NOW IS A PART OF TIME? 


In setting out these puzzles, Aristotle assumes that the present, or ‘now 
as he calls it, is indivisible. Later in his account, he allows that there is a 
loose sense in which we can say that something is now, when we mean 
that it is close at hand. For example, we say ‘he will come now’ when we 
mean that he will come today and ‘he has come now when we mean 
that he has come today (222°21 ff.). But strictly speaking, he main- 
tains, the now is instantaneous. 

This claim that there is something that is primarily or ‘strictly 
speaking’ now follows naturally, I think, from Aristotle’s views about 
the difference between the past and the future. He holds that the past 
and present are necessary in a way that the future is not.’ This suggests 
that there must be some definite division between the past and present 
on the one hand and the future on the other. Whether an event counts 
as past, present, or future cannot just depend on conversational context. 
It is fine to say ‘he will come now’, when one means that he will come 
today. But it matters that, in a stricter sense, his coming is still in the 
future. If it is in the future, it might still be prevented. It is not necessary, 
as it would be if it were genuinely present or past. 


7 See De Interpretatione 9. I do not mean to imply that Aristotle thinks everything 
about the future is contingent. He holds, for instance, that it is necessarily true that the 
heavenly bodies will continue with their circular motions forever (see Generation and 
Corruption 11.11). The difference between the future on the one hand, and the past and 
present on the other, is that some aspects of the future are yet to be determined, whereas 
everything about the past and the present is now unalterable. 

There is no similar temptation to think that, in addition to the vague and everyday 
senses in which we use the word ‘here’ (‘Come over here’, “The weather is good here’, 
etc.), there must be some primary sense of 'here'. As Owen explains, this is because we do 
not think that there is any such ontological difference between being to the left and being 
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This explains why it is natural for Aristotle to suppose that there must 
be some definite and non-context-relative now between the past and the 
future.” But why does he think that this now must be instantaneous? He 
defends this view later in the Physics.'° The limit of the past, he argues, 
must be one and the same as the limit of the future. Because of this, 
there must be one indivisible now between the past and the future. His 
arguments for this are all strangely unconvincing. They assume that if 
there is an extended present, there must also be some other, indivisible 
limit of both the past and the future. He claims, for instance, that if the 
now is divisible, ‘there will be a part of the now which has been and a 
part of the now which is to come and it will not always be the same part 
that has been or is to come’ (234*16—-18). He is assuming that within 
the extended now, there will, at each moment, be a different point that 
divides the past from the future. At any moment, the part of the now 
that is before this point will be past and the part of the now that is after 
this point will be future. But this assumption that there must be an 
indivisible moment that limits both the past and the future is just what 
someone who believes that there is an extended present means to deny." 


to the right: ‘what can be counted on any occasion as past /s then irretrievably past: it is 
not up to the speaker to retrieve it by deciding, within certain semantic conventions, 
what he will then count as past and hence as present’, whereas ‘what is counted as lying to 
the left for one purpose can on the same occasion be included in the central ground for 
another purpose’ (Owen 1976: 305). 


? However, it should be noted that there is another strand of Aristotle's thought that 
is in tension with this supposition. He holds that the now is a kind of division in a 
continuum. But, as I explained in the Introduction, he thinks that for a division of this 
sort to exist, it must be marked out in some way. Indeed, as we shall see later, his view is 
that we create nows (and the time they divide) by counting them. This raises a problem. 
He would not, I think, want to say that whether any given event is past (and hence 
necessary) depends on our counting. But he never explains how he can avoid this 
conclusion. He never discusses how his view that divisions in time depend on our 
counting can be reconciled with his view about the significance of the particular division 
that forms the boundary between the past and the future. This is, in fact, part of a more 
general puzzle about Aristotle's discussion of time in the Physics. It is a surprising feature 
of this discussion that it makes no mention of the view (defended in De Interpretatione 9) 
that whatever is past or present is necessary, whereas some events in the future are yet to 
be determined. 

us Physics V1.3. 

11 The other arguments he gives face similar problems. He claims that if the now is 
divisible, ‘there will be a part of the past in the future and a part of the future in the past’ 
(234*12-13). That is, if the now is divisible, some point, N, in the now will mark off the 
future from the past. There will, then, be two limits of the past: the point N and the 
beginning of the now. The period of time that is after the beginning of the now but 
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Even if we accept that the now is instantaneous, we might wonder 
whether its existence could nevertheless provide the foundation for the 
existence of time. Aristotle’s reason for thinking that it could not is that 
an instantaneous now is not a part of time. For something to count as a 
part, it must be the sort of thing with which we could measure a whole 
(218*6—7), but the now, being indivisible, cannot be a unit with which 
we measure time. Moreover, a whole is composed of its parts, but, as 
Aristotle has argued elsewhere, something continuous, like time, cannot 
be composed entirely of indivisibles.'? 

However, this simply invites a further question. Granted that an 
indivisible cannot be a part of something continuous, what justifies 
the assumption that for time to be, a part of it would have to be? Why is 
it not possible for a continuous thing, like time, to exist in virtue of the 
existence of an indivisible point in it? 

Aristotle does not discuss this question, but he could, I think, respond 
to it by drawing upon the views about continuity and indivisibility that 
I outlined in the Introduction. '? On his view, an indivisible must always 
be a boundary of, or potential division in, some extended thing. It is, in 
other words, a dependent kind of entity. Because of this, if an indivisible 
is to exist, there must be something for it to bound or divide. This 
suggests that the now’s existence must depend on that of time, rather 
than vice versa. 


ARISTOTLE’S DEFINITION OF TIME AND 
THE PUZZLES ABOUT WHETHER TIME IS 


I have discussed both the proposal that the puzzles should be solved by 
introducing an atemporal sense of ‘exists’ and also the proposal that the 
existence of the now is by itself enough to provide a foundation for 


before N will be both future (because it is after the beginning of the now, which is the 
limit of the past) and past (because it is after N, which is another limit of the past and the 
future). (I am indebted here to Hasper 2003: ch. 3, pp. 107-8.) Also, if the now is 
divisible, ‘the now will be a now not in its own right but in virtue of something else’ 
(234°14-15) (since the now will be a now in virtue of spanning the period of time that 
contains the point of division between the past and the future). 


12 Physics VI.1.23121-^18. 
15 See above, pp. 9-13. 
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the existence of time. Aristotle would not have accepted either of these 
two solutions. It remains, then, to consider whether some other solution 
is implicit in the account of time that he goes on to give. He is going to 
define time as something that is essentially dependent on change. His 
view is that for time to be, there must be changes and these changes 
must, in some sense to be explained, be countable. Is this enough to 
solve his initial puzzles about time? Can we claim that, although there is 
a sense in which all there is of time is the now, time can nevertheless exist 
in virtue of its relation to change? The idea would be to appeal to the 
fact that the now is not merely a potential division in time, but also a 
potential division in changes. If there are these changes (and if we can 
order them in a certain way by counting nows), perhaps that is all that is 
needed for there to be time. 

Much more explanation is needed if this suggestion is to be at all 
clear. To understand it properly, one would need to understand the 
whole of Aristotle’s account of time—the project of the book, rather 
than of this chapter. But even at this early stage, there is something 
that can usefully be said. The suggestion is that time is in virtue of the 
fact that changes are (together with the fact that they are ‘countable’, 
a qualification I shall explain later in the book). To defend this sugges- 
tion, it is necessary to explain how the claim that the being of time 
depends on the being of changes gets us any further forward. The 
difficulty is that it seems as if the puzzle about the parts of time 
can simply be extended to changes. Of any change that is going on, 
part has been, part is to come, and all that there és is an indivisible 
instant. But an indivisible instant is not a part of the change and hence 
(so the argument would go) cannot be the basis for the existence of the 
change. The initial puzzles could even be taken to show that nothing 
more than an instantaneous slice of anything ever exists. Anything, the 
claim would be, can be divided into temporal parts, and once we think 
of something as divided in this way it becomes apparent that it is 
composed entirely of a past part that no longer is and a future part 
that is yet to be. 

If the puzzles could be extended in this way, then an appeal to the fact 
that time depends upon change would provide no solution to them. It is 
interesting that Aristotle never does extend the puzzles to raise doubts 
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about the being either of changes or of changing things.“ The reason 
for this, I think, is that he takes it for granted first, that for a change to be 
is for a changing thing to be changing and, second, that changing things 
do not have temporal parts. 

I gave an outline of Aristotle's account of change in the Introduc- 
tion.’ We saw there that a thing is changing in virtue of the fact that it 
has a potential to be otherwise and this potential is, in a certain 
particular sense, actual. For example, I am travelling to the moon just 
in case (i) I have a potential to be on the moon, (ii) this potential is 
actual (it is not just lying dormant) and (iii) it is actual only in so far as it 
is potential (I have not yet reached the moon). To ask whether a change 
is is to ask whether the change żs going on. A change will be going on if 
and only if there is some changing thing that has a potentiality that is, in 
the relevant sense, actual.'° On ors s view, the changing thing does 
not itself have temporal parts.'” There is no reason, then, to deny that 
the changing thing is something that is. /t is not made up of parts that 
are past and parts that are future. Hence the change too is something 
that is, for its being depends, in the way I have described, on the being 


14 Moreover, none of the Greek commentators suggests that the puzzles should be 
extended in this way. Simplicius (Jn Phys. 696), drawing on Aristotle’s discussion of the 
infinite, gives examples of things that exist at a time because either some or all of their 
parts exist then. Things that exist when all of their parts exist are ‘a line, a surface and a 
body’. Things that exist because a part of them exists are ‘things that have their being in 
becoming, as in a contest or a change’. For Simplicius, as for Aristotle, changes and 
persisting things are unlike time in this respect. When the discussion is about things in 
time rather than time itself, there is never any suggestion that all that exists is an 
instantaneous slice. 

> See above, pp. 5-9. 

16 This argument is, of course, only as convincing as Aristotle’s account of change. I 
raise some difficulties for this account (and in particular for the view that anything that 
has a potential that is in the relevant sense actual will be changing) in the Introduction, n. 
19 

17 In explaining, for example, how a man can be first unmusical and then musical, he 
says, not that a temporal part of the man is unmusical and another temporal part of him 
is musical, but rather that one and the same underlying thing, the man, persists through 
the change, first having the accidental property of unmusicality (and having the potential 
to be musical) and then having the accidental property of musicality (Physics 1.7—8). (In 
Physics V1.4.234° 10-20, in the course of an argument that anything that changes must 
be divisible, he does claim that a subject that is changing from white to grey must have a 
part that is white and a part that is grey, but this is a claim about spatial, not temporal 
parts.) 
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of the changing thing. For the change to be is just for the changing thing 
: ys 18 
to have a potential that is, in the relevant sense, actual. 


THE THIRD PUZZLE: IS THENOW ALWAYS 
DIFFERENT OR ALWAYS THE SAME? 


The first two puzzles were about time and its relation to the now. The 
third puzzle concerns the now itself. Aristotle argues that we get into 
difficulties if we say either that the now is always different or that it is 
always the same. 

It cannot be the case that each instant, or ‘now’, is different. If it were, 
we should be able to ask when the present instant has first ceased to 
exist.” But, Aristotle argues, there is no satisfactory answer to this 
question. For example, let the current time be five o'clock. When will 
the instant that is now first have ceased to exist? It cannot have ceased to 
exist at five o'clock, for that is when it exists. But it also cannot have 
ceased to exist at the very next instant after five o'clock. This is because 
there is no very next instant after five o'clock (since no two instants are 
next to each other)."? The only other alternative seems to be that it has 


18 The argument I have given assumes that it is possible for something to be changing 
now. It is possible, that is, to be changing at the instant that is the boundary between the 
past and the future. Something is changing now just in case it now has a potential that is 
actual in the relevant sense. Commentators have sometimes claimed that an argument of 
Aristotles at Physics VI.3. 234°24-31 rules out the possibility of changing at a now. 
Aristotle argues there that nothing Aineitai en a now. How to translate this is controver- 
sial. 'Kzneita? can mean either ‘is changing’ or ‘changes’ and ‘en’ can mean either ‘at’ or 
‘i. Owen claims that the translation should be ‘is changing at’ and that Aristotle is 
saying that nothing can be changing at a now (Owen 1976: 296-301). But this is 
unconvincing as an interpretation of his argument in these lines. The argument has the 
form of a reductio. If it were possible for a changing thing, X, to change in a now, then 
(since changes can be quicker or slower) it would have to be possible for another 
changing thing, Y, to perform the same change more quickly (i.e. in less time than the 
now). But that is not possible, since the now is indivisible. The claim, then, is about 
whether it is possible to perform a change in a now, not about whether it is possible to be 
changing at a now. 

1? The question Aristotle asks is ‘when has it ceased to exist?', not ‘when has it first 
ceased to exist??. However, the argument he gives shows that he means ‘when has it first 
ceased to exist?'. That is why if there is a period of time between when the now exists and 
when it has ceased to exist, it follows that the now must exist during that period. 

20 This claim presupposes Aristotle’s view that time is continuous. Between any two 
instants, there will always be a divisible period of time. 
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first ceased to exist at some later instant that is not next to five o'clock. 
But in that case, it will have existed for a period of time: it will have 
remained in existence throughout all the intervening instants. As Aris- 
totle says: 


It cannot have ceased to be in itself, because of its existing then, and to 
have ceased to be in another now is impossible for the earlier now. For let 
us say that it is impossible for nows to be next to each other, as it is for a point 
to a point. So if it has not perished in the next, but in another, it will exist 
together with the infinitely many in-between nows. But this is impossible. 
(21831621)?! 


That is why the now cannot be always different. Could it, instead, be 
always the same? Aristotle gives two reasons why it could not. First, he 
says, any finite time period must have two boundaries: ‘nothing that is 
divisible and limited has only one boundary, whether it is continuous in 
one direction or in more than one’ (218?22-4).? But if the now were 
always the same, then finite parts of time would not have two different 
boundaries. 

The other reason why the now cannot always be the same is that, if it 
were, then things that happened a thousand years ago would be simul- 
taneous with things that were happening today (since they would all be 
at the same now): 


Further, if to be together in time and neither before nor after is to be at one and 
the same now, and if earlier and later [nows] are at this very now, then events of 
a thousand years ago will be simultaneous with events of today and nothing will 
be either before or after anything else. (218°25—30) 


How might Aristotle answer these puzzles about the sameness and 
difference of the now? He does have more to say about the now later 
in his account. As we shall see, he claims that the now is in a way always 
the same, but also in a way always different. But these later remarks do 
not, I think, provide us with a satisfying solution. The claim that the 
now remains always the same while being always different simply gives 


?! The reason for Aristotle’s use of the perfect in this passage (has ceased, rather than is 
ceasing) is that indivisible things do not go through a process of ceasing to exist. There is, 
then, no time at which an indivisible thing is (in the process of) ceasing to exist. 

That is, whether it is two-dimensional or three-dimensional. 
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rise to a new puzzle. Instead of being a puzzle about when the now has 
first perished, it is a puzzle about when the now has first become 
different” 

We can arrive at a better solution by drawing on Aristotle’s views 
about continuity. As I explained in the Introduction, Aristotle thinks 
that indivisibles only exist in a continuum in so far as they are marked 
out in some way. A line does not contain infinitely many points, but it is 
infinitely divisible. I can create a point (that is, a potential division) 
anywhere on it. When Aristotle says that between any two points on a 
line, there is always another, what he means, strictly speaking, is that 
between any two points, another point could always have been marked. 
Similarly time, though it is not composed of infinitely many nows, is 
infinitely divisible: between any two nows, another now could always 
have been marked.?* 

With this in mind, it is possible to defend the view that the now is 
always different. The argument that made this view seem impossible 
assumed the existence of a densely ordered series of nows. Suppose 
instead that there is a now only when a now is marked out in some 
way.” In that case, there is an answer to the question: when has the now 
that was at five o'clock first ceased to exist? It has first ceased to exist in 
the time between five oclock and the first actual now that is marked out 
afier five o'clock. If someone demands a more exact answer, asking when 


23 When has the now first become different from the way it was at five o'clock? It 
cannot already have become different at five o'clock. It cannot have become different at 
the next instant after five o'clock (since there is no such instant). But if there is a period of 
time between five o’clock and when the now has first become different from how it was at 
five o'clock, then the now cannot be different during that period of time (which 
contradicts the claim that it is always different). 

^ I explain this account of continuity more fully in the Introduction. As I say there, a 
potential division in a line is a point at which the line could actually be cut into two 
physically separate parts. Aristotle says that the now is, analogously, a potential division 
in time, though time cannot actually be divided into two separate parts. See above pp. 9— 
13. 
25 For the purposes of this argument, it is not necessary to settle what exactly has 
to be true for a now to be ‘marked out’ (though obviously, if the solution I propose 
is to work, the now’s having first ceased to exist cannot itself be an event that marks 
out a now). I argue, in Chs. 5 and 7, that we mark nows by counting the limits of, 
and potential divisions in, changes. As I explain in Chapter 10, this has important 
consequences for the relation between time and ensouled beings (see pp. 169-72). 
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during this time period the five o’clock now first has ceased to exist, we 
can reply that, since no now has been marked out during this time, there 
is no more exact answer to be given. 

It is interesting to compare this to a solution that naturally suggests 
itself to the modern reader. A natural modern response is to deny that 
there is any instant at which the five o'clock now has first ceased to exist; 
it has ceased to exist at any subsequent now." The solution I have 
attributed to Aristotle has much in common with this modern response. 
His point is that however soon after five o'clock we were to mark out a 
now, the five o'clock now would already have perished in the period of 
tme before then. But the Aristotelian solution, unlike its modern 
counterpart, can explain why there is no instant at which the five 
o'clock now has first ceased to exist: the now has ceased to exist in a 
period of time in which no instant has been marked out. 

If I am right, the Aristotelian solution to this puzzle depends 
on the view that nows, like other indivisibles, only exist if they 
are in some way marked out from a continuum. This brings out 
something important about the relation between this third puzzle 
and the earlier two. The assumption that the now is an essentially 
dependent entity, an assumption I have appealed to in solving this 
third puzzle, was precisely what made the initial two puzzles seem 
insoluble. 

Our problem was this. On the one hand, none of time żs except the 
now. This suggests that time only exists in virtue of the existence of the 
now. But on the other hand, for the now to exist, it must be a division or 
boundary of some independently existing continuum. This continuum 
cannot be time, since time itself is dependent on the now.?? It follows 
that there must be some other continuum, prior to time, on which the 
now depends for its existence. I have already hinted that this other 


26 Of course, that is not to say that having first ceased to exist is something that happens 
over a period of time. It is merely to say that there is no more exact specification of when 
it happens, than that it happens during a certain period. 

27 This is, indeed, how Sorabji suggests that Aristotle would solve the puzzle (1983: 
10-12). 

?8 This is not to deny that the now is a boundary between the past and the future. It is 
just to deny that the past and the future form a continuum that exists independently of 
the now. 
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continuum is change. The now is a potential division in all the 
changes that are going on at it. This is a claim that I shall examine at 
greater length in the following chapters. As we shall see, the idea that 
time and the now both depend for their existence on changes plays a 
central role in Aristotle’s account. 


29 See above, pp. 23-6. 


f 


Time is Not Change but 
Something of Change 


Aristotle’s positive account starts out from the assumption that time is, 
as he puts it, ‘something of change’.' The nature of time is constituted 
by its relation to change and an account of time must explain what this 
relation is. But he does not simply state this at the outset. Instead, he 
makes some remarks that are designed to show that it is a reasonable 
thing to assume. 

The remarks are of two types. First, he examines his predecessors’ 
accounts of time. He focuses particularly on the view that time is a kind 
of change.” Though he argues that this view is mistaken, he thinks its 
proponents are onto something right. They have seen that there is a 
close relationship between time and change. Second, he looks at various 
common beliefs about time and change. We tend to think that there is 
no time without change and there is no change without time. The 
assumption that time is ‘something of change’ provides some justifica- 
tion for these ordinary beliefs. 

To appeal in this way to the views of his predecessors and to our 
ordinary assumptions is standard Aristotelian practice. There is, he 
thinks, reason to believe that there will be some truth in such views. As 
he says in the Metaphysics, 


! ‘Something of change’ is awkward English. I am using it to express what in French 
would be expressed by ‘quelque chose du changement’. In English it would be more 
natural to say ‘some aspect of change’ but I want to avoid this translation because it 
suggests that time is a property of change. Aristotle’s point is that the definition of time 
(the account of what time is) will make essential reference to change. 

? He also briefly mentions (and dismisses) another view. He says that some people 
thought that the sphere of the universe was time, on the grounds that everything is in 
the sphere of the universe and everything is in time. He brushes this view aside with the 
remark that it is too simple-minded to be worth discussing (218559). 


32 The Initial Puzzles and Assumptions 


No one is able to hit on the truth adequately, though no one misses it 
completely. But each says something right about the nature of things, and 
though each by himself contributes little or nothing to the truth, all together 
contribute quite a lot.? 


By criticizing his predecessors, Aristotle aims to extract from their views 
a kernel of truth. Though they were all mistaken, they did not miss the 
truth completely. They had the insight that time must be ‘something of 
change’. This insight, he goes on to show, is also behind our everyday 
assumptions about whether or not time has passed. 


THE VIEW THAT TIME IS A KIND OF CHANGE 


The view that time is a kind of change may have been held by members 
of the Academy. One of the academic Definitions describes time as ‘the 
motion of the sun'* and Plato himself is prepared to say, i the Timaeus, 
that time is ‘the wandering of the heavenly bodies’ (39d)? Aristotle first 
criticizes the view that time is a certain particular change: the rotation of 
the universe (218°33—°5). He then goes on to argue more generally that 
time cannot be any kind of change. 

In attacking the view that time is the movement of the universe, he 
gives one argument that is of particular interest. The argument reveals a 
central assumption that lies behind his account: the assumption that 
there can only be one time series. Time, he says, cannot be the move- 
ment of the universe. If it were, then the fact that there is just one time 
series would depend on the fact that there is only one universe (that is, 


2 4, Metaphysics IL.1 993°31—"4. 

4 Plato Definitions, 411b. The Definitions, ascribed to Plato, is a collection of defini- 
tions, generally thought to have been coined by members of the Academy. See D. S. 
Hutchinson in Cooper (1997: 1677-8). 

However, it is, I think, unlikely that this was Plato’s considered view. When he 
describes time as the ‘wandering of the heavenly bodies’ in the Timaeus, he seems to be 
speaking loosely. When he is being more careful, he says only that the heavenly bodies 
were created so that they could, with their movements, ‘mark off and preserve the 
numbers of time’ (38c). 

The other argument he gives is that time cannot be a kind of revolution (as the 
movement of the universe would be: 218°1-—3). His reason is that a part of time is a time, 
whereas a part of a revolution is not a revolution. The point, presumably, is that a 
repeated circular movement does not have the right kind of structure to be time. Time 
does not come divided into natural units as a movement of this kind does. 
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only one set of heavens).’ Two moving universes would give us two time 
series: ‘if the heavens were more, time would equally be the change of 
each nd them, so that there would be many times together (hama) 
(218535). 

What makes this argument particularly i interesting is that Aristotle 
himself thinks that there can only be one universe.” This raises a prima 
facie puzzle. If he thinks that there is necessarily only one universe, then 
why is he asking what would be the case if there were several of them? 
One would expect him to think that, whatever other faults it has, the 
view that time is the movement of the universe does at least capture 
the uniqueness of time: just as there can only be one universe, so also 
there can only be one time series. 

To understand what he is saying here, one has to appreciate that there 
are different senses in which something might be necessarily unique. His 
point is that time is by its very nature unique, in a way that the universe is 
not. Though there is necessarily only one universe, this is not something 
that is true because of what it is to be a universe. Rather, it is something that 
follows from other necessary facts about the way things are.'? 

When he argues, in the De Caelo, that there can only be one universe, 
or heaven, he says that since the heaven is a particular, 


there will be a difference between being this heaven and being a heaven in general. 
Therefore, this heaven and a heaven in general will be different; the one is form 


7 In our passage, Aristotle refers to the universe both as ‘the whole’, to holon (218*33) 
and as ‘the heavens’ hoi ouranoi (218° 4). 

8 It is a little misleading to say, as Aristotle does here, that there would be ‘many times 
together’ (especially as hama, the word I translate as ‘together’ here, also means 'simul- 
taneous’). In fact, on this view, if there were several universes, there would be several 
temporally unrelated time series. There would be no overarching time within which the 
movements of the different universes were related to one another, so the different times 
would not be together. 

? He defends this claim in De Caelo I.9. By ‘the universe’ here (and in our passage of 
the Physics) he means the cosmos, rather than the entirety of everything physical. As we shall 
see, he has an argument that everything physical is contained in the universe (De Caelo 
1.9. 278°21-279*11), but this is something that has to be established by argument. It is 
not simply true by definition. 

In this argument, I rely on a distinction between necessary truths about a thing that 
follow from its essence and other necessary truths about the thing. This distinction will 
become important again in my discussion of time and the soul in Ch. 10. It is a 
distinction that is drawn and usefully explained by Kit Fine (1994). I am not suggesting 
that Aristotle had a fully developed account of this distinction. My claim is only that a 
distinction of this kind is presupposed by his argument here. 
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and shape, the other is form in combination with matter; and in the case of 
things that have a shape or form, there either are or there can be many 
particulars. (278°12-16) 


‘Heaven and ‘universe’ are universals and, as such, are things of which 
there can in theory be more than one instance. However, there cannot in 
fact be a plurality of universes. This is because our universe contains all 
the matter there is: there is no matter left for any other universes 
(278*26—-8). The claim that there is no matter outside this universe 
follows from Aristotle’s view that there are no natural places outside this 
universe. He argues that if there had been any matter elsewhere, it would 
already have moved back to its natural place in this universe.'' The 
reason why there cannot be more than one universe is, then, that no 
other universe could contain any matter. 

We can now understand why he says that time cannot be the move- 
ment of the universe. The universe, unlike time, is the sort of thing of 
which there could be two. If time were the movement of the universe, it 
would still be necessarily true that there was only one time series (since 
there is, necessarily, only one universe), but this would not be a necessity 
that followed simply from the nature of time. Thus, the account of time as 
the movement of the universe fails to capture the fact that time is 
something that is by its very nature unique." 

Aristotle goes on to give two arguments, of a more general nature, 
against the view that time is a kind of movement or change. The first is 
that a movement or change is only in the changing thing, whereas time 
is equally everywhere and in everything (218°10-13). The second is 
that change is faster and slower whereas time is not (218513-18). 

In the first of these arguments, Aristotle points out two related ways 
in which changes differ from time. A change, he claims, is always 
localized: it occurs at some place rather than another. Moreover, every 
change is associated with some thing: it is ‘in the changing thing’. Time 


11 De Caelo 1.9. 278°21-279°11. 

PU might seem that there is still a further possibility: could time be a change in 
whatever exists? That is, can we say: if there is just one universe, time is the change in it; if 
there were two universes, time would be the change in both of these, and so on? Aristotle’s 
answer, I think, would be that a collection of several universes need not form a whole, 
and that unless something is in some sense a whole, it is not the right kind of entity to be 
the subject of a change. We cannot, then, just assume that everything that exists will have 
the right kind of unity to be the subject of a single change. 
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is neither. It is (and is necessarily) the same everywhere, and it is just as 
much with one thing as it is with another. 


Since time is thought particularly to be movement and a kind of change, this 
must be examined. The movement and change of each thing is only in the 
changing thing itself or wherever the moving or changing thing itself happens 
to be. But time is similarly both everywhere and with everything. (2185913) 


This argument depends on a certain assumption about the universality 
of time. There is one time that is the time of everything, but there is no 
one change that is the change of everything. Even if it made sense to 
think of all changes as partaking in some one super-change, this super- 
change could not be time. For such a super-change would not be by its 
very nature all-encompassing, in the way in which (Aristotle thinks) 
time is. 

The assumption that time is in some sense universal—that there is 
one time for many changes—will be important in Aristotles positive 
account of time, but at this stage, it is not clear in exactly what sense it is 
true that time is ‘similarly both everywhere and with everything’. This 
claim could be taken in a very strong sense, to mean both that time is 
just as much in one place as another and that it is related to each thing in 
just the same way as it is related to every other thing. But the account 
Aristotle goes on to give would be at odds with this very strong reading. 
He does not think that time stands in exactly the same relationship to 
everything that exists. He argues, for instance, that certain things (things 
last forever) are not in time.'? However, the claim that time is ‘similarly 
both everywhere and with everything’ need not be taken in this strong 
sense. The word ‘similarly’ (omoids) need not signify that everything is 
related to time in the same way. Aristotle’s claim is, I think, simply that 
time is both everywhere and with everything. To say that time is ‘with 
everything’ is to say that each thing is at some point in one and the same 
time series. 

As we shall see, this emphasis on the universality of time gives rise to a 
problem Aristotle will face when he comes to give his own positive 
account. He is going to argue that time is something that is defined, at 
least in part, by its relation to change. One important task will be to 


1 a ; ; 

> I discuss this argument in Ch. 9 below. 

14 As we shall see later, when he says that there are certain things that are not in time, 
he does not mean to deny that these things exist at a time. 
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explain how it is possible, given time’s close relation to change, for there 
to be one and the same time series, though there are many different 
changes. How, that is, can there be one time series that is ‘with every- 
thing? 

Aristotle’s second general argument against the view that time is a 
kind of change is that changes can go faster and slower, whereas time 
cannot: 


Change is faster and slower. But time is not. For the slow and the fast are 
defined by time, fast being the thing moving much in little time, slow being the 
thing moving little in much. But time is not defined by time, not by its being so 
much nor by its being of such a sort. It is clear, then, that time is not 
change. (218° 13-18) 


Changes are the sort of things that can be faster or slower.'? What it is 
for something to be faster or slower is for it to change a greater or 
smaller amount in a certain amount of time. It follows that it must make 
sense to say of any change, that a certain amount of it passed in a certain 
amount of time. But, Aristotle thinks, it does not make sense to say this 
of time itself: time is not defined by time. 

For us, part of the interest of this argument lies in its striking 
resemblance to certain attempts by modern philosophers to show that 
time cannot be something that passes. These philosophers have argued 
that it is misleading to say that time passes, since if it were to pass it 
would have to do so at a certain rate. A version of this argument is 
presented by Huw Price: 


If it made sense to say that time flows then it would make sense to ask how fast it 
flows, which doesn’t seem to be a sensible question. Some people reply that time 
flows at one second per second, but even if we could live with the lack of other 
possibilities, this answer misses the more basic aspect of the objection. A rate of 
seconds per second is not a rate at all in physical terms. It is a dimensionless 
quantity, rather than a rate of any sort. (Price 1996: 13) 


The objection that time might pass at a rate of a second per second is 
just the kind of objection that Aristotle is anticipating and rejecting 


This is an assumption Aristotle also makes elsewhere. For instance, it is a crucial 
part of his argument that pleasure cannot be a process, in the Nicomachean Ethics 
(X.3.1173°31 f£). Also, later in the account of time, Aristotle argues that all changes 
must be in time on the grounds that they can all be fast or slow (Physics IV.14. 222530 
22315). 
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when he says that time is not defined by time.'® The similarity between 
Aristotle's argument and Prices argument suggests a question. Price is 
arguing against the view that time flows. Does Aristotle’s argument 
have a similar target? That is, in refuting the claim that time is a kind 
of change, does he take himself to have shown that time is not the 
kind of thing that can be said to pass? 

At this stage of the account it is too early to say. But we can at least 
note that Aristotle shows himself here to be aware of one of the main 
arguments that modern philosophers have brought against the view that 
time passes. Later in his account, he is going to compare the now to a 
moving thing. Whether or not, in doing so, he is embracing the view 
that time passes is a matter for debate. At the very least, his initial 
arguments against the view that time is a kind of change raise an 
important question about his own account. In what sense can the now 
be like a moving thing, given that the now is not the sort of thing that 
can be said to go fast or slow? This is a question to which I return in 
Chapter 8. 


TIME AS ‘SOMETHING OF CHANGE’: THE APPEAL 
TO ORDINARY JUDGEMENTS 


Having dismissed his predecessors’ view that time is a kind of change, 
Aristotle goes on to bring out the truth that lies behind this view. Time 
is not change, but is ‘something of change’. At any rate, this is an 
appropriate assumption with which to start out an inquiry into time: 


It is clear that time is not change and that it is not without change. So it 
remains, since we are inquiring into what time is, to start out from this and ask 


what it is of change. (219*1-3) 


His argument that this is the assumption with which to start invokes our 
ordinary judgements about whether or not time has passed. He draws 
attention to the fact that certain beliefs about the relation between time 
and change are presupposed in our ordinary thinking about time. When 
we think there has been no change, we think that no time has passed. 


16 For an interesting modern defence of the claim that a second per second is a 
genuine rate, see Maudlin (2002: 239-41). 
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We assume, that is, that there can be no time without change. On the 
other hand, if we think that there has been any change, then we think 
that time must have passed, since we take it for granted that there can be 
no change without time. 

Aristotle obviously thinks that his claim that time is ‘not without 
change’ is supported by these facts about our ordinary judgements. But 
why, exactly, does he think this? What is the point of appealing to these 
ordinary judgements at the start of his account of time? The answer is 
that he is taking for granted a certain methodological principle: the fact 
that something is assumed in our ordinary judgements gives us a prima 
facie reason to believe it. Any inquiry needs to start out from some 
assumptions. A question then arises about what our initial assumptions 
should be. Aristotle’s view is that when certain beliefs can be shown to lie 
behind our ordinary judgements, it is reasonable to start out by taking 
these beliefs to be true." 

This method is familiar from elsewhere in his work. In his inquiry 
into place, for instance, he says that it is best to proceed in such a way 
that the difficulties about place are solved and the things thought to be 
true of it (ta dokounta huparchein) are shown really to be true of it 
(Physics 1V.4.211°7-11). He begins his account of time by raising 
certain puzzles and by showing that one of the things commonly said 
about time—that it is a kind of change—cannot be right. He now lays 
out certain other assumptions that we tend to make about time: that 
there is time when there is change and only when there is change. Unless 
there is some argument for thinking that these assumptions too are 
mistaken, it is reasonable to take them as the basis for an inquiry into 
the nature of time. 


17 [have spoken of beliefs that ‘lie behind’ or are ‘presupposed by’ the judgements we 
make. But what is it for a belief to be ‘presupposed by the judgements we make? Aristotle 
is not claiming that we all explicitly believe that there is no time without change or 
change without time. His claim is only that these beliefs would explain and justify the 
particular judgements we make about whether or not time has passed. Compare his 
discussion of the voluntary in the Nicomachean Ethics. He claims there that ‘whatever has 
its principle in us is itself in our power and voluntary’ (Nicomachean Ethics Ill, 5, 
1113°20-1). As evidence for this, he describes the way that we assign punishment and 
praise (11 1321-30). When he cites this as evidence, he is not saying that we all have the 
explicit belief that the acts that originate from moving principles in us are the ones that 
are voluntary. He is saying, rather, that this is a belief which explains and justifies our 
judgements when we assign praise and blame. 
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That is Aristotle’s strategy in this passage. Let us look in more detail at 
the claims he makes about our ordinary judgements. He claims, first, 
that we ordinarily assume that there is no time without change 
(218°29-31). When we do not think that there has been change, we 
assume that no time has passed. If nothing in our mind alters (or 
we don't notice it altering), it seems to us that there has been no time 
(218°21-3). Those who sleep dreamlessly in the cave with the Sardinian 
heroes don't know, when they wake up, that any time has passed because 
there is no way for them to tell the difference between the now at which 
they fell asleep and the now at which they woke up: “They join the 
earlier now to the later now and make them one’ (218°25-6). In order 
to differentiate between the two nows, they would have to know that 
something had changed. 

These observations, he seems to think, by themselves provide 
grounds for assuming that time is something related to change 
(219*2—3). But he goes on to give some additional support for making 
this assumption. He points out that we perceive time and change 
together (219*3—4). Whenever we perceive a change, we conclude that 
time must have passed. Even if it is dark and we can't see or hear 
anything, so long as we are aware of a change in our soul, then we 
think that time has passed (219*4—6). His point seems to be that not 
only do we assume that there is no time without change, we also assume 
that there is no change without time. This provides another reason for 
thinking that time is something closely related to change. It also, 
perhaps, provides some justification for a further claim. The fact that 
the occurrence of any change is enough to show that time has passed 
supports the assumption that time is essentially related to change in 
general, rather than to some particular change.’ 

For the purposes of Aristotle's inquiry, then, it is reasonable to assume 
that there is no time without change and, moreover, that there is no 
change without time.'? He has already shown that time is not itself a 


18 This gives Aristotle some reason to define time as a number of change rather than as 
a number of the change of the outermost heavenly sphere. 

1? Aristotle doesn't make the latter point explicitly here. But it must surely be what we 
are supposed to infer from the observation that we think time has passed whenever we 
notice a change. Later, he gives an argument that all change is in time (Physics IV.14. 
222530223115). 
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certain kind of change. This suggests that it is, instead, something 
closely related to change. He concludes that: 


Either time is change or it is something of change. So, since it is not change, it is 
necessary that it is something of change. | (219*8—10) 


AN ALTERNATIVE INTERPRETATION? 


Aristotle's remarks in this opening section of chapter 11 are often 
interpreted quite differently. He is often taken to be making the as- 
sumption that the passage of time must, in principle, be detectable. On 
this interpretation, his argument is that we can only detect the passage 
of time if there is change, and hence that there can be no time without 
change.”° 

This interpretation has two main weaknesses. The first weakness is 
that there is no independent reason to think that Aristotle endorsed the 
premiss that the passage of time must be detectable.*! He does not 
himself say, in the passage with which we are concerned, that there can 
be no undetectable times and there is no evidence elsewhere to suggest 
that he held this view. In contrast, the methodological assumption that I 
attribute to him fits well with his practice elsewhere. 

Someone might suppose that material later in Aristotle’s account 
could be used to supply the missing premiss. For instance, Edward 
Hussey (1993: 142) has suggested that a later argument, in which 
Aristotle defends the view that there could be no time in a world 
without animate beings, might be an attempt to supply such a premiss. 
But this cannot be right. The later argument is drawing out a conse- 


?° This is the interpretation suggested by Sorabji (1983: 75). Compare Edward 
Hussey (1993: 142): Aristotle’s argument ‘seems to require the extra premiss that all 
lapse of time is perceptible’. Compare also Shoemaker (1969: 365-6): Aristotle’s argu- 
ment ‘seems to be that time involves change because the awareness, or realization, that an 
interval of time has elapsed necessarily involves the awareness of changes occurring 
during the interval’. See Coope (2001) for a fuller argument against this interpretation. 

In fact, as Richard Sorabji notes (1983: 75), this interpretation has to supply two 
unstated premisses: not only the premiss that the passage of time must be detectable but 
also the premiss that it is impossible to perceive time without change. In our passage, 
Aristotle does not actually say that it is impossible to perceive time without change, 
though one might expect him to say this explicitly if the proposed interpretation were 


right. 
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quence of Aristotle’s definition of time as a number of change (223°21— 
9). And this definition itself depends on the assumption that there can 
be no time without change, since it is that assumption that allows us to 
start out the inquiry by taking it for granted that time is ‘something of 
change’. 

The other main weakness in this alternative interpretation is that 
in the passage we are considering, Aristotle says not just that we are 
aware that time has passed only when we are aware that there has been 
some change, but also that we think that there has been a change 
only when we think that time has passed (218>32-3, 2193-6). On 
my interpretation, both of these claims play the same kind of role 
in Aristotle’s argument.”* The first is evidence that we take it for 
granted that there can be no time without change. The second is 
evidence that we take it for granted that there can be no change without 
time. Both claims together are grounds for the assumption that time 
is either a kind of change or something very closely connected to 
change. It is hard, on the alternative interpretation, to explain the 
role in the argument of the claim that we think there has been time 
whenever we perceive a change." There is no plausible premiss about 
the detectability of either time or change that we could add to this 
second claim in order to reach a conclusion about the relation between 
time and change. 


272 There is, admittedly, one thing that is puzzling about the structure of this argu- 
ment. Aristotle writes as if his remark at 218°32-3, ‘but whenever we perceive and mark 
off a change, then we say that there has been time’, is one of the grounds for concluding 
that there is no time without change. This is a difficulty for amy interpretation. The best 
solution, I think, is to take this remark as parenthetical. 

It may be objected that the claim that there can be no change without time is too 
obviously true to need justification. But for Aristotle, it may not have seemed so obvious. 
Aristotle’s definition of change makes no explicit reference to time. Change is defined in 
terms of actuality and potentiality (Physics I1I.1.201*9—11). Moreover, if we take the 
creation story in the Timaeus literally, as Aristotle did (De Caelo 1.10. 280*30—2), then 
Plato thought that there were disorderly movements before the creation of time 
(Timaeus, 30a, 52d). 

Shoemaker ignores this second claim. He presents Aristotle as holding simply that 
‘the awareness ... that an interval of time has elapsed necessarily involves the awareness 
of changes occurring during the interval’ (1969: 365-6). Sorabji is more careful. He says 
that, for Aristotle, we notice time when and only when we notice change (1983: 74). But 
Sorabji does not remark on the fact that on his interpretation, half of this premiss seems 
redundant. 
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WHY ASSUME THAT TIME IS SOMETHING 
OF CHANGE, RATHER THAN THAT CHANGE 
IS SOMETHING OF TIME? 


Aristotle doesn't just start out by assuming that time and change 
are closely related. He assumes that time is something of change— 
that is, that time’s nature is defined partly in terms of its relation to 
change. But why assume that sis is the way in which they are related? 
For all that has been said so far, he could equally well conclude that time 
is basic and that change is to be understood in terms of its relation 
to time.” 

Throughout his account of time, he takes it for granted that change is 
somehow more basic than time. In the context of the Physics, this is, 
perhaps, only to be expected. After all, in an earlier part of the Physics he 
has given an account of change that makes no explicit reference to time 
(Physics III. 1—2). This already implies that change is not something that 
is to be defined in terms of its relation to time. 

But why is it natural for him to make this assumption that it is time 
that is defined in terms of change rather than vice versa? One possible 
answer is that changes are more closely related to particular substances 
than time is. A change, as we have already seen, is always a change in 
some thing. Aristotle's account of change is an account of what it is for a 
particular substance to change.” The relation between time and any 
particular substance is less direct. Those substances that come to be and 
pass away are all in time. But one and the same period of time will 
equally be the time in which many such substances are. Time, that is, is 
universal in a way in which changes and changing things are not. This 
provides Aristotle with some reason to think that changes are ontologic- 
ally more basic than time. Particular substances have a fundamental role 


25 On my interpretation, this problem is particularly salient, since Aristotle is arguing 
that we should assume both that there is no time without change and that there is no 
change without time. But this is not a problem that is created by my interpretation. The 
alternative interpretation simply masks the problem by ignoring half of what Aristotle 
says. 

26 See pp. 5—9, above. He claims, at Categories 5.4^10—^19, that a distinctive feature 
of particular substances is that they can be subjects of change. 
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in his ontology. If changes are more closely related to particular sub- 
stances than time is, it is natural to suppose that they are ontologically 
more basic than it. Given this background, it is unsurprising that his 
initial assumption is that time is ‘something of change’, not that change 
is ‘something of time’. 
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PART II 


TIME’S DEPENDENCE 
ON CHANGE 


This page intentionally left blank 


3 


Time Follows Change and Change 
Follows Magnitude 


Aristotles next step is to explain the way in which time is related to 
change: ‘what it is of change’ (219*3). He proceeds to outline certain 
relations of dependency that hold, both between time and change and 
between change and what he calls ‘magnitude’:! 


Since the changing thing changes from something to something and all mag- 
nitude is continuous, the change follows the magnitude. For through the 
magnitudes being continuous the change too is continuous, but through 
the change, the time. For the amount of time that has passed is always thought 
to be as much as the amount of change. Therefore,” the before and after is first 
of all in place. And there it is in position. But since the before and after is in 
magnitude, it is necessary that also the before and after is in change, by analogy 
with the things there. But the before and after is also in time, through the 
following always of the one upon the other of them. | (219*10—19) 


This paragraph is of central importance for Aristotle’s account, but it is 
particularly condensed and open to various different interpretations. 
How are we to understand these relations of dependency? What does 
Aristotle mean here by ‘change’ and ‘magnitude’? What are these differ- 
ent kinds of before and after? And how can the before and after in 
change be in some sense prior to the before and after in time? These are 
just some of the questions that, as readers, we have to ask ourselves. It is 
a measure of the complexity of this short but suggestive passage that 
I shall spend the whole of Part II unpacking what Aristotle says here. 


1 I shall argue that by this he means spatially extended magnitude—that is, the 
extension of a spatially extended thing. 

2 In translating ‘dé’ here as ‘therefore’, I follow Owen (1976: 301, fn.15) and Ross 
(1936: 386). 
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Aristotle introduces, in this passage, the relation of following. Time, 
he says, follows change and change follows magnitude. Presumably, to 
say that X follows Y is to say that Y is, in some sense, prior to X. But 
what kind of priority does he have in mind? His emphasis in the 
preceding section on how we know that time has passed, might suggest 
that the priority is epistemological: we come to know about certain 
features of time, by knowing corresponding features of change, and we 
come to know these features of change by knowing corresponding 
features of magnitude. However, such epistemological dependence 
would not be asymmetric in the way that a relation of following must 
be.? To claim that X follows Y is to claim that X depends on Y in some 
way in which Y does not depend on X. Aristotle’s point about knowledge 
was not just that we become aware that time has passed by realizing 
there has been change but also that we become aware that there has been 
change by realizing that time has passed (219*7-8). ^ The kind of 
priority that is implied by the fo/lowing relation is not, then, epistemo- 
logical priority. Rather, the claim that X follows Y implies that certain 
important features of X are the way they are because of corresponding 
features of Y. Y is, we might say, explanatorily prior to X. Aristote spells 
out what this amounts to, when he considers the feature of being 
continuous: ‘for through (dia) the magnitude’s being continuous, the 
change too is continuous but through the change, the time’ (219*12— 
13). His view is that though we may come to know that a certain 
magnitude is continuous by observing that a change over it is continu- 
ous, it is the continuity of the magnitude that explains the continuity of 
the change and not vice versa. 

To understand this fully, we need to specify a bit more clearly what is 
meant by ‘correspondence’ here. What is it for a feature of Y to explain a 
corresponding feature of X? To claim that X follows Y is not merely to 
claim that features of Y explain analogous features of X. I shall argue 
that the following relation implies a deeper structural correspondence 
than this. A ‘corresponding feature’ is not just an analogous feature; it is 


3 Tam grateful to Edward Hussey for pointing this out to me. 

Later in his account, he adds that we measure change by time and time by change 
and that we measure change by magnitude and magnitude by change ‘for we say that 
the road is long if the journey is long and that the journey is long, if the road is; and the 
time is long if the change is, and the change is if the time is’ (220°29-32). (In this 
context, he even says that time /orizei (defines, bounds) change and change, time—a 
remark to which I shall return in Ch. 6 below.) 
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an analogous feature of corresponding parts. The claim that X follows Y is 
the claim (i) that to every part of X there corresponds some particular 
part of Y and vice versa (with the precise nature of this correspondence 
depending on the particular X and Y in question) and (ii) that certain 
structural relations between the parts of X are explained by the fact that 
there are analogous structural relations between the corresponding parts 
of Y. 

The precise nature of the correspondence between the parts of X and 
the parts of Y will depend on the particular X and Y in question. It is, for 
this reason, best explained by means of an example. Consider the 
relation between a spatial movement and the path of that movement. 
There is a sense in which each part of the movement corresponds to 
a particular part of the path: each part of the movement is over some 
particular part of the movement's path. Conversely, each part of the path 
corresponds to a particular part of the movement: each part of the path 
is the path of some part of the movement. To explain a structural feature 
of the movement by appealing to the fact that the movement follows 
the magnitude that is its path is to say (i) that the movement’s 
parts correspond in this way to parts of its path (and the parts of its 
path correspond to parts of the movement) and (ii) that the movement's 
parts are structurally related in a certain way because the corresponding 
parts of the path are structurally related in an analogous way. For 
example, in the train journey from London to Leeds, the part of the 
journey that is through Doncaster is between the part that is through 
Peterborough and the part that is through Wakefield because, in the 
path of this journey, Doncaster is between Peterborough and Wakefield. 

This sheds some light on what is meant by the claim that certain 
features of Y correspond to features of X, but it still leaves undetermined 
what exactly it is for a feature of Y to exp/ain a corresponding feature of 
X. There are many different ways in which a feature of one thing might 
be said to explain a corresponding feature of another. The view could be 
that Y’s possession of certain features is what makes it possible for X to 
have corresponding features. Or it could be that Y’s possession of those 
features makes it necessary that X have those features. Moreover, the 
claim that X follows Y does not, by itself, tell us to what extent features of 
X are explained by corresponding features of Y. Is Aristotle claiming that 
the structural features of a change are entirely determined by the 
structure of the associated magnitude or is he making the more modest 
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claim that some aspects of these features are explained by corresponding 
features of the magnitude? I discuss these questions below, when I look 
in more detail at the way in which Aristotle invokes relations of 
following to explain particular features of time, change, and magnitude.” 

We can take a step towards understanding these relations of depend- 
ency by getting clearer about their relata. What is being said to explain 
what? Aristotle is making a claim here about the relations between 
particular times, changes, and magnitudes, not about the relation be- 
tween time, change, and magnitude in general. His claim is that a 
magnitude is explanatorily prior to a change that is associated with the 
magnitude and that a change is explanatorily prior to the time of that 
change.’ But what does he mean here by ‘magnitude’ and by ‘change’? 
And what is it for a change to be, in the relevant sense, associated with a 
certain magnitude? 

‘Magnitude’ must, I think, mean ‘spatial magnitude’. The magnitude 
over which a change occurs is a spatial path associated with the change. 
It is tempting to try to understand ‘magnitude’ in some broader, not 
exclusively spatial, sense. For instance, it might be thought that the 
magnitude associated with a qualitative change was the range of quali- 
tative states through which the changing thing passed. On this view, 
when the sea changed gradually from dark blue to a lighter blue, the 


> I discuss continuity in the second half of this chapter, and I discuss the before and 
after in the next chapter. 

$ The fact that he is not considering the relations between different changes explains 
his otherwise puzzling remark that ‘the amount of time that has passed is always thought 
to be as much as the amount of change’ (219*13-14). Of course, this is not a general 
truth. If A is moving more quickly than B, then in the same period of time, As movement 
will be greater than B's. He can make this remark only because he is thinking here of a 
single moving thing progressing at a uniform rate. His point is simply that in twice as 
much time, the moving thing will go twice as far. Philoponos and Aquinas both attribute 
much greater significance to this remark. They think that it shows that Aristotle is talking 
here only of the uniform motion of the outermost heavenly sphere and that it is this 
movement alone that time follows (Philoponos, Jn Phys. 719, 4-7, Aquinas, Aristotles 
Physics, 1.17, n. 576). But this cannot be right. Aristotle gives no indication that he is only 
talking of this primary movement. Moreover, his claim that the continuity of movement 
depends on the continuity of magnitude holds (if at all) quite generally, not only of the 
movement of the outermost sphere. 

Because of this, his claim that time follows change leaves unanswered certain 
important questions about the way in which one and the same time series is related 
to different changes. It does not, for instance, tell us anything about what it is for two 
different changes to be at the same time. Aristotle’s account of this depends on his view 
that time is a kind of number (a view I shall discuss in Part 3). 
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magnitude along which it changed would be the spectrum of lighter and 
lighter shades of blue. But this interpretation is ruled out by Aristotle’s 
denial elsewhere that qualitative states come in infinitely many different 
degrees. (In the De Sensu, for example, he argues that there are only 
finitely many different shades of colour.)? Since one of his claims in our 
passage is that the continuity (that is, the infinite divisibility) of change 
depends on the continuity of an associated magnitude, the magnitude to 
which he is referring must be of a kind to be infinitely divisible. This 
strongly suggests that in his remarks here he is speaking only of spatial 
magnitude. 

But if this is right, should we understand him to be using the word 
‘change’ (Ainésis) in a similarly narrow sense, to refer only to spatial 
movement? There are two reasons for thinking we should not. The first is 
that, in the immediate context of these remarks about following, Aris- 
tode is clearly using the word ‘change’ in its broader sense. These 
remarks come just after the argument that there can be no time without 
change. This is an argument that there can be no time unless there is 
some kind of change or other, not that there can be no time without spatial 
movement. 'To claim that whenever we think that time has passed, we 
think there has also been a change (21977—8), is not to claim that in all 
such cases we think there has been a spatial movement.” The second 
reason for thinking that the word ‘change’ should be understood more 
broadly is that Aristotle uses it in this broader sense in a closely related 
passage earlier in the Physics. In his account of the infinite in Physics III, 
he claims that time is infinite because change is and change is infinite 
because magnitude is.'° Here, though, he adds explicitly that by 
‘change’ he means not only locomotion, but also qualitative change: 


The infinite is not the same in magnitude and in change and in time, as being 
one nature, but the posterior is said to be in accordance with (kata) the prior, for 


*. De Sensu, 6. 445°20-446°20. 

9A sign that he means 'change' to be understood in a broad sense is his willingness to 
use ‘metabolé and ‘kinésis interchangeably in this passage. (Elsewhere, ‘metabolé is used 
not just for movements and alterations, but also for coming to be and passing away, 
Physics V.1.225°34 3) Note that he says explicitly in the last sentence of ch. 10 
(218°19_20) that they can, for present purposes, be used interchangeably. 

10 There are difficulties in interpreting this passage. Does he simply mean ‘infinitely 
divisible’? But then time and change are also infinite in another sense: they go on forever. 
And yet he has made it quite clear that he does not think spatial magnitude can be 
infinite in the sense of infinitely extended. 
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example, the change is [said to be infinite] because the magnitude is along 
which something changes or alters qualitatively or grows, but the time is [said to 
be infinite] because the change is. (207°21-5) 


I have argued that by ‘magnitude’ Aristotle means spatial magnitude, 
whereas by ‘change’ he means not only locomotion but also other kinds 
of change. This raises a question. There is an obvious connection 
between a spatial movement and a certain spatial path: the movement 
is along a certain path. Moreover, as a growing thing increases in size, a 
point on its surface will trace out a spatial path. But in what way are 
qualitative changes related to spatial paths? An answer, at least with 
regard to certain qualitative changes, is suggested by Aristotle’s discus- 
sion of continuity in the fourth and fifth chapters of Physics VI.'' He 
claims there that a qualitative change is infinitely divisible only acci- 
dentally and that its infinite divisibility is explained by the divisibility of 
the changing thing.'^ The thought seems to be that in a qualitative 
change a new property spreads gradually through the changing thing. 
The change is continuous because the spreading of the new property is 
continuous and the spreading of the new property is continuous because 
the thing through which it is spreading (i.e. the changing thing) is 
continuous. For example, if the sea is becoming paler, it is the infinite 
divisibility of the sea that makes this change infinitely divisible. When 
the sea becomes paler, each minimal change (from one shade of blue to 
the next) spreads continuously over the surface of the sea.? The change 
in colour is continuous because each of the spreadings of colour over 
the surface is continuous. And these are continuous because they each 
trace out a continuous spatial path. If this is right, then the structure of 
this colour-change depends on the structure of spatial magnitude in an 


11 I owe this explanation of the dependence of qualitative change on magnitude to 
Hussey (1993: 143). 

12 Physics V1.4.235°17-18, 235°34-36 and 5.236°2-8. Cf. Generation and Corrup- 
tion 11.10.337°27—30, where Aristotle says that the continuity of change depends, in 
general, on the continuity of the changing thing, since a property can only be continuous 
in virtue of the continuity of the thing to which it belongs. 

15 Aristotle says here that while something is undergoing one of these minimal 
changes, part of it must be in the state it is leaving and part of it must be in the state it 
is changing to. For example, if the sea is changing between a light shade of blue and the 
next darker shade of blue, part of the sea must be in the lighter shade and part of it must 
be in the darker shade, Physics VI.4.234^10—20. Note that the changes in question are the 
minimal changes, so the claim is not refuted by the fact that changes in colour sometimes 
do not appear to occur in this way. 
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indirect way: the colour-change is continuous, because an associated 
spatial movement is continuous. 

However, in spite of what he says in these chapters of Physics VI, it is 
hard to believe that Aristotle would defend the view that every qualita- 
tive change involves the spreading of some new quality through a 
changing thing. (It would be very odd, for instance, to think that this 
was true of the change: becoming musical.) In fact, he himself contradicts 
this general claim later in the Physics. In Physics VUL he says that the fact 
that the changing thing is infinitely divisible need not imply that the 
change is so too: a body of water can freeze all at once (3.253°23-6). 
This suggests that his considered view is not that a// qualitative changes 
depend for their structure on associated spatial movements, but only 
that certain qualitative changes are structurally dependent in this way. 
Those changes in which a new quality spreads through the changing 
thing will have a structure that depends on the structure of this spread- 
ing movement (and hence, on the structure of this movement's spatial 
path). 

I have argued that the main point Aristotle is making, when he claims 
that change follows magnitude, is that the structure of a spatial move- 
ment depends on that of its path. But because of the way in which 
certain other kinds of change are related to spatial movement, in making 
this claim, he is also saying something about these other kinds of 
change. In those cases in which the structure of a qualitative change 
itself depends on the structure of a spatial movement, the structure of 
this qualitative change will also depend (though in an indirect way) on 
the structure of a certain spatial path. 

This helps us to understand what Aristotle means by the claim that 
time follows change and change follows magnitude. But what are his 
grounds for believing this claim? He presents it here without argument. 
He does argue elsewhere for a correspondence between the structural 
features of time, change, and magnitude. In Book VI, for instance, he 
tries to show that if movement is continuous, time and spatial magni- 
tude must be (2.232°20-233"12). But he nowhere explicitly defends his 
assumptions about priority: the assumptions that features of time de- 
pend on those of change and that the features of change depend on 
those of an associated magnitude. 

It is perhaps not surprising that he takes it for granted that change is 
prior in this way to time. After all, he has already committed himself to 
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the view that time is ‘something of change’. If time is essentially 
something dependent on change, then it is at least natural to assume 
that, in the cases in which there is a correspondence between features of 
time and features of change, the features of time will be explained by the 
corresponding features of change. He does not have the same reason for 
thinking that magnitude is explanatorily prior to change. After all, 
change is not defined as ‘something of magnitude’. Why, then, does 
he claim that it is the path that is explanatorily prior to the movement 
rather than vice versa? There is no direct answer to this in the text, so 
we can only speculate. There are, I think, two different reasons he 
might give. First, he could point out that though any spatial movement 
must be over some magnitude or other (it must, as he says, be a 
movement ‘from something to something’, 219*10—11), there can be 
spatial magnitudes over which nothing moves.'* This shows that there 
is at least one respect in which a spatial path is prior to a movement over 
it. Aristotle could be taking this as an indication that the path is also 
explanatorily prior to the movement. Second, he might add that though 
there can be many different movements over one and the same path, one 
(token) movement cannot have two different paths. This makes it 
natural to assume that, if there is a structural correspondence between 
the path and the movements over it, it is the structure of the path that 
determines that of the movements, and not vice versa. 

Aristotle makes only these few remarks about following. I have raised 
questions both about what they mean and about how they might be 
defended. The text does not provide us with enough evidence to settle 
these questions decisively, but we can get somewhat further by looking 
in more detail at the particular features that he explains by means of the 
following relations. In the remainder of this chapter, I discuss his claims 


14 There is a complication here, arising from Aristotle’s views about continuity. 
Aristotle thinks that for a path over a continuous surface to be, it must be marked out 
in some way, so we cannot just assume that any possible path of a movement will exist 
prior to that movement. However, it is possible for a path to be marked out from its 
surroundings without anything ever moving along it. An example is the line that is the 
edge of my desk. This would be differentiated from its surroundings whether or not 
anything ever moved along it. ; ee f . 

There is, it must be admitted, an obvious objection to this. An analogous consid- 
eration would lead one to suppose that time was explanatorily prior to change. Any token 
change is at one and only one time, but there can be many different changes at the same 
time. Nevertheless, it is a basic assumption of Aristotles whole account that time is 
something that depends on change. 
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about continuity. In Chapter 4, I turn to his more difficult remarks 
about the before and after. 


CONTINUITY 


In this context, to say that time is continuous is to say that between any 
two instants (or 'nows as Aristotle calls them) there can always be another 
instant.'° Aristotle’s contention, then, is that time has this structure 
because certain changes are continuous (between any two instants of a 
change there can always be another instant of change)!” and that these 
changes have this structure because spatial magnitude does (between any 
two points on a line, there can always be another point).'® 

As we shall see, the arguments that establish these claims depend 
upon there being a correspondence between the parts of a spatial 
movement and the parts of its path, and also between the parts of a 
spatial movement and the parts of the time of that movement. Each part 
of the movement is over some part of the path and each part of the path 
has some part of the movement that is over it. Similarly, each part of the 
time is the time of some part of the movement and each part of the 
movement occurs during some part of the time. (Or, equivalently, each 
potential division in the movement marks out a potential division in its 
path and vice versa, and each potential division in the time marks out a 
potential division in the movement and vice versa.) This is just the kind 
of correspondence that I have claimed must hold between the parts of X 
and the parts of Y if X is to follow Y.'? 

Aristotle holds that the continuity of a spatial movement is both 
made possible and ensured by the continuity of its path. The claim 


16 The definition of ‘continuous’ that he is using here is: ‘divisible into parts that 
are always further divisible’ (Physics VI1.2.232°24 —5). 

17 The difference between a temporal instant and an instant of change is brought out 
by the fact that an instant of a change is defined with reference to the change in question. 
There can be many different instants of change at one and the same temporal instant. For 
change-instants to be simultaneous is for them to be at one and the same temporal 
instant. 

18 Strictly speaking, the path of a moving thing will be three-dimensional. But if a line 
is infinitely divisible in the way I have described, a three-dimensional path will be so too: 
between any two cross sections of the path there can always be another one. 

1? See above, p. 48-9. 
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about making possible depends on the idea that the path provides the 
possible stages for a movement over it. For example, in a movement over 
the line ABC, there can be a stage being-at-B between the stages being- 
at-A and being- arc just because there can be a point B between the 
points A and C."? From the fact that the movement from A to C is 
divisible, it follows that the distance AC must also be divisible. To divide 
the movement between A and C is just to stop the movement when the 
moving thing has only moved over part of the distance AC. 

Of course, there is a way in which we could pick out the stages of a 
movement without referring to its path. We could use different times in 
the movement to distinguish between its stages. Half way through the 
time of the movement would be the stage of the movements being half 
over, a quarter of the way through would be the stage of its being a 
quarter over, and so on. But Aristotles view about the relation between 
time and change implies that in order to do this we would have to 
appeal to the divisibility of some other movement that was going on at 
the same time. The reason for this is that the times themselves are only 
distinguished from each other because they are at earlier and later stages 
in movements. What ensures that a movement is infinitely divisible in 
its own right (and not just that we can make accidental divisions in it by 
referring t to its relations to other movements) is that its path is infinitely 
divisible.?' 

The other part of Aristotle’s claim is that the continuity of the path 
ensures the continuity of the movement over it. This depends on his view 
that it is not possible for something to ‘jump’ from being at gne place to 
being at another, distant place (Physics VI.1, especially 231°28-232'1). 
He never really argues for this view. He takes it for granted that in going 
from one place to another, a moving thing must traverse some path, and 
that, to do so, it must pass through whatever points are on this path. 

It is interesting to note that whatever plausibility there is in this 
assumption depends entirely on the fact that we are talking here about 
the relation between a spatial movement and its path. We feel no 


oT say ‘can bea point and ‘can bea stage’ because of Aristotle’s view that points ona line 
and instantaneous change-stages only exist in so far as they are marked out in some way. 
(See Introduction, p. 9-13.) 
?! As I have already explained, the fact that a qualitative change cannot be infinitely 
divisible in its own right is Aristotle’s reason for saying that such a change is only 
accidentally infinitely divisible (Physics VI.4.235*34—6, see above, p. 52). 
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analogous temptation to think that in passing from one pitch to another 
a sound must glissando through all the intermediate pitches, or that in 
changing from white to black something must pass through all the 
intermediate shades of grey. This reflects, I think, an interesting differ- 
ence between the relation of a spatial movement to its path and the 
relation of a qualitative movement to the range of states it is a move- 
ment through. When something passes from one point to another, there 
must be something else that occupies the space in between.” It is 
natural to think that the spatial structure of this something else deter- 
mines the structure of the movement. Consider, for instance, a stone 
that is moving through water. The water exists independently of the 
stone and has its own spatial structure. We can understand, then, why it 
might be plausible to suppose that the infinite divisibility of the water is 
what explains the infinite divisibility of the movement through it. In 
contrast, for a violin to make first a sound of one pitch and then a sound 
of another pitch, it need stand in no special relation to anything else that 
is already making sounds of those two pitches or of the pitches in 
between. There is, we might say, no independently existing medium 
that the violin has to ‘pass through’ in going from one pitch to another, 
as the stone has to pass through the water to get from one place to 
another. Because of this, there is no temptation to think that the 
structure of a change in pitch is constrained by something else, in the 
way that Aristotle supposes the structure of a spatial movement is 
constrained by its path. 

Aristotles reason for providing an explanation of the continuity of 
change is that this in its turn explains the continuity of time. Time is 
continuous just because some continuous change or other is always 
going on. The claim that a change can only be continuous if its 
time is can easily be justified by appealing to certain plausible Aristo- 
telian assumptions. Aristotle has already argued that there can be no 
change without time (218°21-219°10). If there were a distinction 


22 Mt least, on Aristotles view there must be something that occupies this space in 
between, since he thinks that there is no empty space. (He defends this view that there is 
no such thing as void in Physics IV. 6-9.) 

23 Some continuous change will always be going on because there will always be 
spatial movement (and spatial movement is continuous). That there will always be spatial 
movement is guaranteed by the fact that some spatial movements (the movements of the 
heavenly spheres) go on forever. (He argues that there are such eternal movements in 
Physics VIII.7—9.) 
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between an earlier and a later stage of a change without a corresponding 
distinction between earlier and later times, then the changing thing 
would, in going from the earlier to the later stage, accomplish a change 
in no time at all.” Since this is impossible, there must be at least as 
many potential divisions between times within a period as there are 
between the stages of a change that is going on during that period. It 
follows that an infinitely divisible change must take place in an infinitely 
divisible period of time. 

This explains why Aristotle thinks that if there is an infinitely divis- 
ible movement, its time must also be infinitely divisible. Is it also true 
that the existence of infinitely divisible movements is a 
necessary condition for the infinite divisibility of time? From the fact 
that earlier and later times are only distinct from one another in 
virtue of the different change-stages that are at them, it follows 
that time will only be infinitely divisible if there can be a distinct 
change-stage between any two non-simultaneous change-stages. But it 
might be objected that this in itself is not enough to show that the 
infinite divisibility of time presupposes the infinite divisibility of 
change. Even if all changes were composed of indivisible phases, they 
could nevertheless fit together in such a way that between any two 
potential divisions in changes there was always a potential division in 
some other change. 

Aristotle does not consider this possible objection. But perhaps it is 
not an objection that he would find too troubling. He would say, I 
think, that if temporal continuity depended on the way in which 
different changes happened to fit together then its basis would be purely 
accidental. Though it is theoretically possible that this should happen, if 
it did, the continuity of time would be, in a certain sense, inexplicable.” 
A genuine explanation of this continuity must appeal to the fact that 


24 Clearly, something cannot be at both an earlier and a later stage of a change at 
one and the same temporal instant. Instantaneous changes, if they can occur, happen 
when something has changed to a certain state without ever having been in process of 
changing to that state, not when something is in two different states at one and the same 
instant. 

?5 Compare his remarks on coincidence in Metaphysics V1.3 and Physics ILÁ-6. 
The occurrence of a certain coincidence may be necessitated by previous chains of 
events, but that is not to say that its occurrence has a causal explanation. See Sorabji 


(1980: ch. 1). 
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there are always continuous changes. There is nothing else that could 

provide a non-accidental basis for the continuity of time. For Aristotle, 

the fact that time is continuous must be explicable, because it is a fact 

that holds universally: all time is continuous. Something that is univer- 
AUD UE ; 26 

sal in this way cannot, he thinks, just be founded on accident. 


26 Cf. his argument against Empedocles in Physics II.8, which relies on the claim that 
things that happen always or for the most part cannot be accidental (198°34-6). 
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The Before and After 


Aristotle also invokes the relation of following to explain what he 
calls ‘the before and after’ (219*14-19). Some explanation of what 
it is to be before or after is obviously needed in any account of 
time. In Aristotle’s account, this explanation is of particular importance, 
as he is going to define time as ‘a number of change with respect to 
the before and after’ (oO am This definition will not be very in- 
formative unless he also has something to say about what it is to be 
before or after. 

But at this crucial point, he says frustratingly little. Such explanation 
as he gives, draws once again upon the relations between time, change, 
and magnitude. The before and after is, he tells us, first of all in place. 
(In this context, ‘place’ seems to be just another word for spatial 
magnitude.) Because there is a before and after in place, there is a before 
and after in change, and because there is a before and after in change, 
there is a before and after in time. As he puts it: 


Therefore, the before and after is first of all in place. And there it is in position. 
But since the before and after is in magnitude, it is necessary that also the before 
and after is in change, by analogy with the things there. But the before and after 
is also in time, through the following always of the one upon the other of 
them. (219*14-—19) 


We are left to speculate about what exactly he supposes these different 
types of before and after to be and how he thinks they are related to one 
another. 

It is not even clear quite what Aristotle is trying to achieve in this 
passage. Is it an attempt to give an account of temporal asymmetry in 
terms of some other more basic kind of asymmetry, as a modern causal 
account of time might try to explain temporal order in terms of some 
more basic kind of causal order? Or are his aims much more modest? 
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Is he, for instance, claiming only that different times, like positions on 
a line, form a linear series? 

Our first task must be to understand what these different kinds of 
before and after are. Aristotle describes various different kinds of before 
and after, including those in time, in change, and in place, in his 
philosophical dictionary in Metaphysics V.! We cannot assume that he 
is using exactly the same notions of before and after in our section of the 
Physics (and indeed, I shall argue that he is not), but since he does at least 
give some account of these terms in the Metaphysics, it will be helpful to 
look at what he says there. 

In reading the Metaphysics account, it is useful to bear in mind that the 
words proteron and busteron that I have been translating ‘before’ and 
‘after’ also have what in English is the slightly wider meaning of prior 
and posterior. Thus, in the Metaphysics, the most basic kind of proteron 
and Austeron is not temporal. It is, rather, what Aristotle calls the 
‘before and after in nature and substance’. (X is before Y in nature and 
substance just in case X can exist without Y but Y cannot exist without X.) 

Aristotle groups together the before and afters in time, in change, and 
in place as all being of the same general type. Each of them, he says, is 
defined relative to some origin. We call things before and after in time, 
change, or place, ‘because they are nearer some beginning determined 
either simpliciter and by nature, or in relation to some thing or some 
place, or by certain people’ (Metaphysics V. 11 1018°10-12). Thus, to be 
before or after in place is to be nearer to or further from some place that 
is the origin. Aristotle says that this origin might be fixed by nature (it 
might, for example, be the middle or the end of something), or it might 
be defined with reference to some chance object. Something is before in 
place if it is nearer to the place that is the origin; something is after in 
place if it is further from the origin. To be before or after in change is 
to be nearer to or further from what Aristotle calls the ‘first mover’. 
The boy, he says, is before the man in change. Presumably, in this case 
the first mover is the father” and the boy is before the grown man 


! And also, though less fully, in Categories 12. However, in the Categories he says that 
the before and after in time is the most primary kind of before and after. 

? See, for instance, Metaphysics IX, 8.1049°24-7: ‘for what actually is always comes to 
be from what potentially is, on account of what is actual, e.g. man from man, musician 
from musician, there always being some first mover, and the mover already existing 
actually’. 
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because the boy is (in some sense) closer to his father than the grown man 
is. For time, the relevant origin is the present. Thus, to be before or after 
in time is to be nearer to or further from the present. But in this case a 
slight complication must be introduced into the account. In the future, 
what is before is nearer to the present, but in the past what is before is 
further from the present. The Trojan wars are prior to the Persian wars 
because they are further from the present, but tomorrow’s exam is before 
next week's holiday, because the exam is nearer to the present? 

These remarks in the Metaphysics are very brief and leave much 
unexplained, but they provide a useful starting point for our investiga- 
tion of the before and after in the Physics. We are now in a position to 
ask about the relation between Aristotles account of time and these 
definitions from Metaphysics V.11. I shall look at each of the three kinds 
of before and after in turn. 


THE BEFORE AND AFTER IN TIME 


The account Aristotle gives of the temporal before and after in the 
Physics is quite different from the account he gives in the Metaphysics. 
There is a certain sense in which the two accounts view time from 
different perspectives. As we shall see, the Metaphysics account is a view 
of time as from some particular present, whereas the account in the Physics 
is a view of time as it is passing. 

In the Metaphysics, Aristotle presents what I shall call a ‘present- 
relative’ view of temporal order. It is a view that defines the temporal 
‘before’ and ‘after’ in terms of distance from the present. This view is 
striking both because of the central role it accords to the present and 
because it makes temporal order depend upon duration (upon ‘distance’ 
from the present). Because of the reference to the present, it is, ina certain 
sense, a static account of the before and after in time. It describes 
temporal order as from some particular present and tells us nothing 
about the relation between this order and temporal order as from some 
other present. One consequence of this is that the Metaphysics account of 
what it is to be temporally before or after is completely divorced from any 
account of how we know that one thing is temporally before or after 


3 Metaphysics V.11. 
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another. Typically, when we perceive a change, we know in an immediate 
way that we perceive one stage of the change before we perceive another 
stage.’ We know this without calculating distances from the present. 
Indeed, our knowledge depends on the fact that since the perceiving itself 
takes time, the present at which we perceive one stage of a change will not 
be the same as the present at which we perceive another. 

Aristotles primary account in the Physics, unlike the Metaphysics ac- 
count, takes as its starting point our awareness of the passing of time. After 
describing the way in which time follows change, he immediately goes on 
to point out that we are aware that time has passed whenever we perceive a 
before and after order in a change (219*22—5). When we mark out these 
different stages of a change, he says, we mark out two different nows, one 
of them temporally before the other (219*25—9). There is no mention 
here of the relative distances of change-stages from the now. Rather, 
Aristotle's account depends on the fact that, as something changes, 
different stages of the change are, successively, now. This is an account 
of time, as it is passing, not an account of time as from some fixed present. 

The Physics account also appeals to our activity in marking out time, 
in a way that the present-relative account cannot do. We cannot mark 
out temporal order by measuring the distance of different events from 
the present, since there would be no one present that lasted for the 
length of time it took us to do the measuring. In his account of time in 
the Physics, Aristotle makes use of the fact that we mark the present as it 
passes. Each present we mark will be different from the one before. The 
series of presents, or nows, that we mark out in this way is the before and 
after in time: ‘when... the soul says that the nows are two, the one 
before and the other after, then it is and this it is that we say is time’ 
(219*27—9). Whether things in time are temporally before or after one 
another depends on their relation to the series of nows. For example, the 
Trojan war is temporally before the Persian war because the nows that 
mark out the beginning and end of the Trojan war are before the nows 
that mark out the beginning and end of the Persian war.” 


4 Of course, we can be mistaken about this. We can be under the illusion that one 
stage is before another in some change (as happens in the waterfall illusion). My point is 
only that ¿f we know that one stage leads up to another in some change we know 
immediately that the one is temporally before the other. 

Of course, there is considerable idealization involved in thinking of a war as 
beginning and ending at different instants. 


64 Times Dependence on Change 


I have claimed that this is Aristotle’s primary view in the Physics. 
However, it must be admitted that he does also refer to the Metaphysics 
present-relative view in some remarks towards the end of his account 
(Physics IV.14.222°30-223°15). The context is an argument that 
every change is in time. Changes, he says, can be faster or slower. A 
faster change is one that reaches its end state before another (over the 
same extension and with the same kind of change). From this, he claims, 
it follows that all changes are in time, since the ‘before’ mentioned here 
is a temporal before. It is in defending the claim that this ‘before’ is 
temporal that he appeals to the present-relative view of temporal order. 
He argues that, since the before and after are spoken of with reference to 
distance from the now and the now itself is in time, the before and after 
must be in time too. 

There is, of course, much that is questionable about this argument. 
But for our purposes, its main interest lies in its appeal to the present- 
relative view of time. That Aristode should refer to this view here is 
puzzling and he says nothing to make it less so. Is he presenting this view 
as an alternative to his primary account? He gives no indication that he 
is. But in that case, what exactly is the relation between the view that 
defines the temporal before and after as from the present and the view 
that defines it in terms of an order that we mark out as time passes? On 
the face of it, the two accounts are very different.’ What reason is there 
to suppose they both define one and the same temporal order? None of 
these are questions that Aristotle answers. His allusion to the present- 
relative view here is intriguing, but it is only an allusion. He does 
nothing to integrate this view into his overall account.? 


© The account of faster and slower in terms of reaching the end of the change does not 
(or at least does not straightforwardly) apply to changes that go on forever. Are these 
changes too ‘in time’? Even if the ‘before’ that is mentioned in the account of faster and 
slower is the temporal before, does it follow that the changes themselves are in time? Is the 
sense in which the change is in time the same as the sense in which the before and after 
and the now are in time? 

It is worth noting that the two views each raise different problems about temporal 
unity. On the present-relative view, some account is needed of the relation between time 
as defined from one present and time as defined from another. On the other view, 
something needs to be said about the relation between the temporal order that we mark 
when we mark the before and after in one change and the temporal order that we 
mark when we mark the before and after in another. 

* For an interpretation that attributes much greater significance to these remarks see 
Broadie (1984). 
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THE BEFORE AND AFTER IN CHANGE 


As we have seen, the before and after in time depends in some way upon 
a more basic before and after in change. Again, there is very little, in the 
Physics, to indicate what Aristotle means by the ‘before and after in 
change’. Even the account in Metaphysics V leaves many questions 
unanswered. According to that account, to be before or after in change 
is to be nearer to or further from the first mover of the change, as the 
boy is nearer to his father than is the grown man. But do all changes 
have first movers that stand to them as the father stands to this change? 
How is this account to apply to eternal changes? Surely, no stage of the 
rotation of the outermost sphere is closer to its first mover than any 
other. What, in any case, is it to be ‘closer’ to the first mover of a change? 
Does Aristotle simply mean ‘closer in time’ (in which case, at least 
according to this Metaphysics account, the before and after in change 
depends in an important way on the before and after in time)? 

A consequence of defining the before and after in a change in terms of 
distance from the first mover of the change is that there is no ome series: 
the before and after in change. “The before and after in change’ is a 
general way of referring to several before-and-after series: a different one 
for each particular change. Moreover, there is no one relation of before in 
change or of after in change. The relations of before in change and of after 
in change are defined relative to the change in question. Thus, there is 
one relation which is the relation of being before in the growth of this 
boy into a man and there is another relation that is the relation of 
being before in the flight of the arrow that killed King Harold. Each of 
these relations defines a before and after series. The first defines the 
before and after series of the stages of the growth of this boy into a man; 
the second defines the before and after series of the stages in the flight of 
the Harold-killing arrow. 

When he mentions the before and after in change in the Physics, 
Aristotle says nothing about the first mover of the change. But there is 
some reason to suppose that here too he is thinking of the before and 
after in a change as a series that is defined relative to a particular change. 
His one explanatory remark, when he introduces the notion of the 
before and after in change, concerns its relation to change. He says, 
cryptically, that the before and after in change is ‘that, whatever it is, by 
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being which change is, but its being is different and not change’ 
(219*20-1).? In claiming that the before and after in change is ‘that 
by being which change is’, he is making it clear just how close the 
relationship is between the before and after in a change and the change 
in question. The before and after in a change is the series of earlier and 
later stages in the change. Though this series of earlier and later stages is 
not identical to the change (‘its being is different’), it provides what we 
might call the structure of the change. It is in virtue of having this 
structure (in virtue of being divisible into this before and after series) 
that the change is the change it is. 

Aristotle’s doctrine, in the Physics, that time follows change places an 
important constraint on our understanding of ‘the before and after in 
change’. As we have seen, he holds that the various series of before and 
afters in changes are explanatorily prior to the before and after in time. 
It is natural to understand this as the claim that if a certain stage P is 
before another stage Q in a change then, because of this, P is temporally 
before Q.'? But if this is his view, then he needs some non-temporal 
account of the before and after in change. That is, he needs an account 
of what it is for one stage to be before another in a change that doesn’t 
depend upon the notion of being temporally before. For instance, the 
account of what it is for a stage P to be before another stage Q in the 
movement that is the flight of the Harold-killing arrow cannot be: (i) 
stage P is temporally before stage Q and (ii) stage P and stage Q are both 
stages in the movement of the Harold-killing arrow.'! The question 
whether he can give such a non-temporal account of the before and after 
in change will be central to the remainder of this chapter. Since his view 
is not just that time follows change, but also that change follows place 
(or magnitude), there is reason to think that if he has such an account, it 


? The odd expression ‘that, whatever it is, by being which change is’ is my translation 
of the Greek “ho men pote on kinésis [esti] . I discuss the Greek phrase “ho pote on X est? in 
the Appendix. 

10 "This is not an attempt to give a full explanation of the before in time in terms of the 
before in change. He says nothing here about the temporal relations between stages of 
different changes. 

11 In this respect, Aristotle faces a challenge something like that faced by the modern 
causal theorist of time. The modern causal theorist has the analogous problem of finding 
a non-temporal distinction between cause and effect. But the challenge for Aristotle 
might seem more difficult. How could there possibly be a non-temporal account of the 
distinction between before and after in a change? 
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will make reference to the before and after in place. Our next task, then, 
must be to work out what he means here by ‘the before and after in place’. 


THE BEFORE AND AFTER IN PLACE 


In our passage of the Physics, Aristotle writes both of the before and 
after in place and of the before and after ‘in magnitude’. He says that 
the before and after is first of all in place, and then adds that, since the 
before and after is ‘in magnitude’ it is also in change. As I have already 
said, he is, I think, simply using the terms ‘in magnitude’ and ‘in place’ 
interchangeably. We can understand why it is natural for him to do so, if 
we assume that he is sticking closely here to the account of the before 
and after in place that he gives in the Metaphysics. On that account, if 
one position P1 is before another position P2 in place, then the distance 
from P1 to some place that is the origin is less than the distance from 
P2 to that origin. In other words, the magnitude of the line joining P1 
to the origin will be smaller than the magnitude of the line joining P2 to 
the origin. 

I have already said that there is no one relation of before in change. 
Rather there is a relation before in this change and a different relation 
before in that change. Similarly, this account of the before and after in 
place implies that there is no one relation before in place. What is before 
(or after) in place is before (or after) relative to a particular origin. 

There is also, I think, a further complication to Aristotle’s view of 
the before and after in place. To be before or after in place is not just to 
be before or after relative to a particular origin, but also to be before or 
after along a particular path. By a ‘path in this context, I simply mean a 
line extending from the origin through the two positions that are before 
and after and ending at some place other than the origin.'* A position 
P1 might be nearer to the origin O than another position P2 along one 
path, but further away along some other, more roundabout path. That 
is, P1 might be before P2 from the origin O along one path but after it 


IA path that is a closed loop will not provide the basis for a before and after relation, 
since along such a path, if point P2 is nearer to the origin than point P1 in one direction 
then point P1 will be nearer to the origin in the other direction. Whether this implies 
that the stages ofa circular change cannot be before or after in that change is a question to 
which I return below (p. 76, n.23). 
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along another path. Along any one path, there will be two possible before 
relations, corresponding to the two different origins of the path. If P1 is 
before P2 on a certain path relative to the origin O, then P2 will be 
before P1 relative to the origin that is at the other end of the path. 

In claiming that to be before or after in place is to be before or after 
along a particular path, I am going beyond anything that Aristotle 
himself actually says. Assuming that this is what he means will make it 
easier to make sense of his remarks about the relation between the before 
and after in place and the before and after in change. But there is also 
some basis for this view in the Metaphysics chapter on the before and 
after.? I have already mentioned that Aristotle claims, in this chapter, 
that there is a primary kind of before and after, which he calls the before 
and after in ‘substance and nature’. X is before Y in substance and nature 
if and only if X can exist without Y but Y cannot exist without X 
(1019*2—4). The example he gives is that a part line is before the 
whole line in respect of destruction, since a part can continue to exist 
when the whole has been destroyed, though the whole cannot continue 
to exist when the part has been destroyed. '* At the end of the chapter, he 
says that the different kinds of before and after he has described are all 
connected to this primary kind of before and after (1019*11—12). If the 
before and after in place is defined, as I have suggested it should be, as 
along a certain path and relative to a certain origin, then its connection 
to the primary kind of before and after is quite straightforward. To see 
this consider the path ABC: 


eB 


Relative to the origin A and along this path, point B is before point C in 
place if and only if the line AB is a proper part of the line AC. That is, 
relative to the origin A and along this path, B is before C in place if and 


15 On the other hand, it might be argued that the fact that one of Aristotle’s examples 
of an origin is ‘the middle (1018513) suggests that he is not thinking of the origin 
as being at one end of some path. (One natural way to understand ‘the middle’ is as 
referring to the centre of a circle.) 

14 "There is a sense in which the whole could exist without the part, since the whole 
could exist even if the part had not been marked out in it. But Aristotle must be 
presupposing that the part in question here has been marked out in some way. 
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only if the line AB is before the line AC in nature and substance (in 
respect of destruction).'” 


THE RELATIONS BETWEEN THE BEFORE 
AND AFTERS IN PLACE, CHANGE, AND TIME: 
IS ARISTOTLE’S ACCOUNT CIRCULAR? 


Aristotles reason for mentioning these different kinds of before and 
after in the Physics is to provide some non-temporal basis for the before 
and after in time. Now that we have discussed what the different sorts of 
before and after might be we can start to think more carefully about the 
relations between them. In what sense does Aristotle think he is pro- 
viding an explanation of the before and after in time? And can he 
provide some account of the before or after in change that does not 
presuppose a prior account of temporal order? 

Many of his readers have complained that he cannot. Their com- 
plaint is based on one natural interpretation of what he is saying in this 
passage. Consider, for instance, a line AB, a movement over the line, 
and the time taken by this movement. 


A———P 1 ——_P2-——_-B line AB 
— — — ———eing at P1 being at P2——— movement over AB 
time T1 time T2———— — time of movement 


According to this interpretation, Aristotle is deriving temporal asym- 
metry from an asymmetrical relation between the stages in a movement 
and he is deriving this relation between the stages in a movement from a 
more basic asymmetrical relation between positions on a line. His view 
is that there is a basic before and after relation on the line AB. Say, P1 is 


15 Of course, this does not tell us how the before and afters in change and in time 
are related to the before and after in nature and substance. But if, as Aristotle claims in 
the Physics, time follows change and change follows place, then perhaps the relation of 
the before and after in nature and substance to the before and after in place can be used to 
explain its relation to these other two kinds of before and after. 
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before P2 on the line AB. Because of this, being at PI is before (rather 
than after) being at P2 in the movement from A to B. Because of this, the 
time of being at PI is temporally before (rather than after) the time of 
being at P2. 

If this is Aristotle’s view, then it is indeed flawed. To see why, it is only 
necessary to reflect on the fact that the relation of before in place is 
always relative to an origin. While P1 is before P2 relative to the origin 
A, it is after P2 relative to the origin B. The question then arises: which 
origin is relevant in this case? The easiest answer is that the origin is the 
point from which the movement starts. But this answer would imply 
that what was before on the line depended on what was before in the 
change, rather than vice versa. Alternatively, there could be some inde- 
pendent reason why one end of the line rather than the other was the 
origin. (Perhaps such a reason can be found by appealing to some of 
Aristotle’s weirder views about place—for example his view that the 
universe has an absolute right and left and that right is prior to left.)'° 
But this won't do either. For suppose that A were, for some such reason, 
the origin of this line. This would have the absurd consequence that any 
movement over the line would have to be in the direction from A to B. 

This argument has led most interpreters to claim that Aristotle's 
account of temporal order either has obviously false consequences or 
is viciously circular.'’ Owen, for instance, says: 


Now if temporal order is to be explained by the order of motion on...a 
line, . . . evidently the motion must have a direction.... But can this direction 
be derived from the spatial before-and-after we have just defined, without 
importing just the temporal priority we meant to explain? Evidently not.'? 


16 De Caelo 11.2, Physics IV.1.208°14-19. 

17 Even if there were some way out of this dilemma, the proposed account would not 
work for any movement that involved traversing the same path twice, such as, for 
example, the movement a runner would make in going twice round a race track. Such 
a runner would be at the same spatial position at an earlier point in the movement and 
then again at a later point in the movement. Presumably this spatial position cannot be 
before itself in place! So the fact that being at this position for the first time is before 
being at it for the second time in the change cannot be explained by appealing, in the way 
that the proposed interpretation suggests, to the before and after in place. In fact, the 
account will not work for any circular movement, unless an account of the before and 
after in place can be developed that (unlike the account I have described) allows there to 
be a before and after in place along a circular path. 

18 Owen (1976: 313). Much the same criticism is made by Sorabji (1983: 86) and by 
Corish (1976: 245-51). 
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The fact that this view is so obviously unsatisfactory should lead us to 
question the interpretation that attributes it to Aristotle. One alternative 
interpretation is to deny that his aim here is to explain temporal 
asymmetry. Perhaps he is not giving an account of why it is that one 
time is before rather than after another. He could merely be claiming 
that the linear order of the series of points on a line is inherited by 
the order of the corresponding series of stages in a movement over that 
line and that this order is in its turn passed on to the series of instants in 
the time of this movement.’ If this is all that he is saying, then his 
comments about the before and after add very little to the remarks he 
has already made about continuity. 

This very modest interpretation is, I think, compatible with the text. 
It gives Aristotle a view that is somewhat unsatisfying for a modern 
reader, but this is not necessarily a reason to reject it. We are used to 
thinking that explaining temporal asymmetry is a central task for the 
philosophy of time. Because of this, it is easy to be disappointed by an 
interpretation on which Aristotle is not even attempting to give such an 
explanation. But we cannot be confident that Aristotle shared our 
assumptions about what is important. This would, in fact, not be the 
only point at which his account failed to address questions that seem to 
us to be central. (As we shall see, he has nothing that we would recognize 
as an account of simultaneity.) Indeed, one of the main obstacles to our 
understanding of Aristotle’s discussion of time is that he differs so 
radically from us in his assumptions about what questions such an 
account needs to answer.^? 

Nevertheless, there is, I think, an alternative, more promising inter- 
pretation, which gives Aristotle something to say about temporal asym- 
metry but avoids saddling him with a view that is obviously circular. 
Though rooted in the text, the interpretation I shall propose is more 
speculative than the others I have considered, but the view it attributes 
to Aristotle is rich and interesting enough to be worth discussing in 
some detail. 


1? The linear order that was inherited in this way would be fully describable in terms 
of a relation of between. 
20 As I explained above in the Introduction, pp. 4-5. 
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EXPLAINING THE BEFORE AND AFTER IN CHANGE 
BY MEANS OF AN ANALOGY 


The central claim of this interpretation is that the way in which the 
before and after in place is related to the before and after in change is 
quite different from the way in which the before and after in change is 
related to the before and after in time. Some support for this claim can 
be drawn from the words Aristotle uses to describe these relations of 
dependency. It is helpful here to look back at exactly what he says. He 
tells us that there is a before and after in time because time follows change 
(‘because of the following always of one upon the other of them’). But 
when he talks about the before and after in change, he says that there is a 
before and after in change as well as in place, because of an analogy 
between change and place (‘by analogy with the things there’): 


Therefore, the before and after is first of all in place. And there it is in position. 
But since the before and after is in magnitude, it is necessary that also the before 
and after is in change, by analogy with the things there. But the before and after 
is also in time, through the following always of the one upon the other of 
them. (219°14—19) 


My suggestion is that the appeal to an analogy is different from the appeal 
to a relation of following. What explains the existence of a before and after 
in change is not the fact that change follows place. Instead, the explan- 
ation of the before and after in change appeals to an independent analogy 
that holds between change and place. This explanation, unlike those that 
invoke following, does not depend on the fact that each part ofthe change 
corresponds to a particular part of the change's pach.?' 

The aim is to explain the asymmetry of the before and after in change 
by appealing to an analogy between the relations of positions on a line 
and the relations of stages in the change. The account, I suggest, is as 
follows. Consider a line ABC (with B before C on the line relative to the 
origin A) and a change that has stages P and Q. (This change need not 


be a movement over the line.) 


?! Tt does not depend, for instance, on the fact that each part of a spatial movement is 
over part of the movement’s path or on the fact that any part of the path is the path of 
part of the movement. See Chapter 3, p. 49, for a discussion of the way in which 
explanations that invoke following depend upon such correspondences. 
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(i) The relation in which B stands to C on the line relative to the origin 
A is analogous to the relation in which one of the stages P and Q 
stands to the other. 


(ii) P will be before Q in the change just in case it is the relation in 
which P stands to Q (rather than the relation in which Q stands to 
P) that is analogous to the relation in which B stands to C relative 
to A. 


The analogy lies in the fact that just as a part of the line can exist 
even without the longer part that contains it, so also some parts of 
the change can occur though (because of interference) the rest of the 
change does not. The idea is that interfering with a change (and thus 
preventing part of it from occurring) is analogous to destroying part 
of a line. 

To understand this, it is helpful to recall some of the things I said 
earlier about the before and after in place and its relation to the before 
and after in nature and substance. We saw earlier that B is before C ona 
line relative to an origin A just in case AB can exist without AC but AC 
cannot exist without AB (or, in other words, just in case AB is before AC 
in nature and substance). The new claim about the before and after in 
change is that P is before Q in a change, just in case, where O is the 
beginning of the change, the change-part OP can occur without the 
change-part OQ but not vice versa. 

In order to develop this into an explanation of the asymmetry of the 
before and after in change, we need to have some account of what it is to 
be the beginning of the change. The before and after in a change is not 
relative to an arbitrary ‘beginning’ in the way that the before and after in 
place is relative to an arbitrary origin. This difference between the before 
and after in change and the before and after in place is reflected in a 
disanalogy between destroying parts of a line and interrupting a change. 
We can destroy parts from either end of a line, leaving the remainder of 
the line. In contrast, only certain parts of a change are parts that might 
be left over when the change is interrupted. I shall argue that (in a 
finitely long change) the change-parts that might be left over in this way 
all share a common boundary at one end of the change. We can define 
the beginning of the change as the common boundary of these change- 
parts. This allows us to give a non-temporal account of the before and 
after in a finite change: 
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Within any finite change, there is a set of change-parts that could be 
produced by interference. These change-parts all share a common limit. 
This limit is the beginning of the change. Call it O. A stage P is before a 
stage Q in the change iff the change part OP can occur without the 
change-part OQ occurring, but OQ cannot occur without OP occur- 
ring. (The end of the change will be the stage that stands to no other 
stage in the relation of before in that change.)** 


A crucial step in this account is the claim that the change-parts that might 
be left over when the change is interrupted all share a common boundary. 
It is this fact that makes it possible to define the start of a change without 
presupposing temporal order. But what can be said in defence of this 
claim? It might be thought that, on the contrary, there are two different 
ways to interfere with a change. Consider for instance, the movement 
which is Socrates’ walking from A to C along the following line: 


AX ———————B———————C 


One way to interfere with this movement is to stop Socrates when he 
is part way through the movement, say when he is at B. This kind of 
interference does indeed leave a change-part that has a boundary at A. 
But is there not also a second type of interference? Surely, we could 
interfere with this movement by meeting Socrates in a car before he gets 
to A and driving him to some place, say B, in the path of the movement, 
leaving him to walk the rest of the way. If we did this, it seems, we would 
prevent the first part of the movement from occurring. What occurred 
would be a movement from B to C, and this movement would not have 
a boundary at A. 

If I am right that there is a common boundary shared by all the 
change-parts that are left over when a change is interrupted, then there 
must be some principled way to discount this second type of interfer- 
ence. Aristotle would say, I think, that arranging matters so that Socrates 
never goes to À is not a way of interfering with a movement of his from 
A in such a way that only part of that movement is left. Rather, in 


?2 Tt is important that on this account, the relation of P to Q in the change (when P is 
before Q in the change) is analogous both to the relation of point B to point C relative to 
the origin A and to the relation of B to A relative to the origin C (on the line A—B—C). 
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making him begin his movement from B, we are preventing any of his 
movement from A to C from occurring and bringing it about that a 
different movement occurs instead (a movement from B to C). When 
we interfere with an ongoing change, what is left is a part of the 
interrupted change. When we prevent a change from occurring and 
substitute a different change, the change that occurs (in this case the 
change from B to C) is not a remnant of the whole change (in this case, 
it is not a remnant of the change from A to C). The difference between 
these two cases is like the difference between erasing part of a line but 
leaving the remainder and erasing the whole of the line but drawing a 
shorter line in its place. 

The reason for treating these two cases differently lies in Aristotle’s 
account of change. It is essential to a change’s being the change it is that 
it isa change from a particular state to a particular state (or, in the case of 
a movement, from a particular point to a particular point). As Aristotle 
says, just before the lines we are considering, a change is ‘from some- 
thing to something’ (219*10-11). The difference between the begin- 
ning and the end of the change is this. A changing thing can be going to 
a point C, even though it in fact never gets there. But a changing thing 
cannot be coming from a point A if it has never been there. This is 
because the potential governing a change is a potential to be in the 
terminus to which the changing thing is heading. When Socrates is 
moving from A to C a certain potential is actual in him, the potential to 
be at C. This potential is actual, if he is engaged in this change, 
regardless of whether he in fact ends up at C. We can, then, distinguish 
between the place in which a moving thing ends up and the place to 
which it was heading. There is no analogous distinction between where 
a thing is coming from and where it in fact started out. It follows that 
the only parts of a change that can occur without the whole change 
occurring are the parts that are bounded at one end by the beginning of 
the change. 


INFINITELY LONG CHANGES 


I have given an account of the before and after order in a finite change. 
There is an important class of changes to which this account does 
not apply. Aristotle thinks that certain changes have no beginning 
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or end.” What, then, can he say about the before and after order of the 
stages in these changes?** The answer, I think, is that infinite changes do 
not exhibit the kind of asymmetrical before and after order that is found 
in finite changes. There is, of course, a series of stages in an infinite 
change, but for one of these stages to be before, rather than after, 
another is just for it to be temporally before. 

This, at least, is a consequence of the account I have been attributing 
to Aristotle. But would he himself have accepted this consequence? 
Some remarks he makes at the end of On Generation and Corruption 
suggest that he might have done. He says there that the before and after 
order of stages in a finite change is asymmetrical in a way in which 
the before and after order of the stages in an infinite change is not. In the 
case of a finite change, such as the coming to be of a house, a later stage 
necessitates an earlier stage but not vice versa. If the house has come to 
be, it follows that the foundations have come to be, but the fact that the 
foundations have come to be does not guarantee that the house will 
come to be (since the process could be interrupted). Infinite changes, by 


?3 Aristotle holds that the only infinitely long changes are circular movements. But it 
is the fact that these movements are infinitely long rather than the fact that they are 
circular that gives rise to the problem here. Though the before and after in place is not 
defined on a circular path, this does not imply anything about whether there can be a 
before and after relation in a circular change. The analogy that explains the before and 
after in a change makes no special reference to that change's path. It is an analogy 
between the change and any magnitude on which a relation of before and after in place 
can be defined. 

B might seem that my account could be modified so that it also applied to 
these changes. Instead of claiming that the parts that can be produced by interruption 
all share a common boundary, it would be necessary to claim that these parts are all 
infinite in one and the same direction (call this direction D). Let us use the label ‘—X’ fora 
change-part that is bounded on one side by X and is infinite in this direction D. We could 
then say that a stage P is before a stage Q in an infinite change iff the change-part —P 
could occur without the change-part —Q but the change-part —Q could not occur 
without the change-part —P. There are two reasons why this account would be unsatis- 
factory. The first is that there would be no reason to think that all the change-parts that 
could be produced by interference must be infinite in one and the same direction. (Our 
reason for making the analogous assumption about finite changes relied upon the fact that 
the identity of such a change depended crucially on its being a change from a particular 
beginning towards an end.) The second reason is that on Aristotle’s view, infinite changes 
are, by their very nature, impossible to interrupt. If the earlier stages of an infinite change 
occur, it is necessary that its later stages also occur (Generation and Corruption 
IL11.338?1 1—5). There is, then, no sense in which a part of such a change (infinite in 
one direction but limited at a certain point P) might occur even though (because of 
interference) the whole change did not. 
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contrast, cannot be interrupted. For these changes, there is not the same 
asymmetry between the before and the after: if the later stage comes to 
be, then necessarily the earlier stage must have come to be and if the 
. . 25 
earlier stage comes to be, necessarily the later stage must come to be. 


IN WHAT SENSE IS THE BEFORE AND AFTER IN 
CHANGE EXPLAINED BY THE ANALOGY WITH THE 
BEFORE AND AFTER IN PLACE? 


I have described the analogy between the before in place and the before 
in change and I have shown how this analogy can be used to give an 
account of the before and after in change. But in fact, Aristotle is 
claiming something more than that the analogy can be used in this 
way. He thinks that the before and after in place is primary and that it 
is the analogy with the before and after in place that explains the before 
and after in change. 

Once again, then, we come up against the question of what justifies 
the claim about priority. In this case, the question is particularly pressing 
because relations of analogy are symmetrical: if X is analogous to Y then 
Y is analogous to X. In what sense, then, is the before and after in place 
primary? Why does the fact that it is analogous to the before and after in 
change imply that it should figure in the explanation of the before and 
after in change rather than vice versa? 

Indeed, it might seem that on the account I have given, though the 
two kinds of before and after are analogous, each can be explained 
without any reference to the other. Whether or not one point is before 
another on a certain path relative to a certain origin depends on the 
relative distances of the two points from that origin. Whether one stage 
is before another in a change depends upon facts about whether certain 
parts of the change can or cannot occur without certain other parts. 
Why, then, does Aristotle not conclude that these two types of before 
and after are quite independent of each other? 

The answer may just be that he is already committed to a pattern of 
explanation in which facts about spatial magnitude account for facts 
about change. He has already claimed that the continuity of magnitude 


25 Generation and Corruption 11.11 (especially 338°11-14). 
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explains the continuity of change. Once he has established that there is 
an analogy between the before and after in place and the before and after 
in change, it is, perhaps, natural for him to assume that in this case too 
the feature of magnitude explains the analogous feature of change.”° 
However, there is also an additional reason why Aristotle might have 
held that the before and after in place was explanatorily prior to the 
before and after in change. This is that the analogy between change and 
magnitude plays a role in the explanation of the before and after in 
change that it does not play in the explanation of the before and after in 
place. A crucial step in our account of the before and after in change was 
the claim that it is possible for part of a change to occur although, 
because of interference, the complete change does not. This claim 
presupposes that interrupting a change is, in a certain sense, analogous 
to destroying part of a line. When we destroy some of a line, what we are 
left with is part of the line. Initially, there existed a whole line, of which 
this was a part; when the rest of the line is destroyed, the part persists as a 
remnant. Describing what occurs when we interrupt a change is less 
straightforward. When the change is interrupted, the complete change 
never occurs. Because of this, it is not entirely obvious that what does 
occur can be regarded as a part. How can something be a part if there is 
never an existing whole of which it is a part?” In claiming that inter- 
rupting a change is analogous to destroying part of a line, Aristotle is 


26 This interpretation is supported by the fact that he introduces the claim that the 
before and after is first of all in place with the particle ‘dé’ (which I have translated 
‘therefore’, see above p. 47, footnote 2) and that he makes this claim just after his remarks 
about continuity. 

oh Change and magnitude differ in this way because the parts of a magnitude, unlike 
the parts of a change, persist. Aristotle is drawing attention to the fact that the parts of a 
spatial path persist, when he points out that the before and after in place is ‘in position 
(thesei)’ (219°15-16). What he means by the expression ‘in position’ is explained by a 
passage in the Categories (6.5*15—37). In this passage, he draws a contrast between those 
quantities the parts of which have ‘position’ in relation to one another and those 
quantities the parts of which do not have position in relation to one another. Examples 
of the former type of quantity are lines, planes, solids, and places. Examples of the latter 
are number, time, and (spoken) language. The distinction is this. Of the parts of a line, 
Aristotle says ‘each of them is situated somewhere and you could distinguish them and 
say where each is situated in the plane and which one of the other parts it joins on to’ 
(5*18—20). By contrast, with language (and time) ‘none of its parts persists, but once it 
has been said it can no longer be recaptured; so that its parts cannot have position, since 
none of them persists’ (5°33-G). It is because the parts of a change do not have ‘position’ 
(in this sense) that an account of the before and after in change needs to invoke the 
analogy between change and magnitude. 
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claiming that what is left when we interrupt a change should be regarded 
as a part of the very change that would have occurred if there had been no 
interruption. 

For Aristotle, the need to appeal to the analogy here may be enough to 
show that the before and after in place is explanatorily prior to the before 
and after in change. On his view, we can only give an account of the 
before and after in change if we recognize that interrupting a change is 
analogous to destroying part of a line; there is no similar reason to appeal 
to this analogy in giving an account of the before and after in place. 


TWO PROBLEMS FOR ARISTOTLE’S ACCOUNT 


On the interpretation I have presented, Aristotle is attempting to 
explain temporal asymmetry by appealing to a more basic asymmetry 
that holds between the stages of individual changes. I shall end this 
chapter with two questions about this account. 

The first question concerns the compatibility of the before and after 
series in different changes. Aristotle assumes that there is a single series 
of before and after in time and that this series follows all the before and 
afters in changes: if a stage P is before another stage Q in a change, then 
the time of P will be before the time of Q. But what justifies the 
assumption that there can be one temporal series that follows all these 
before and afters in changes? Why, in other words, is there any reason to 
think that these different before and after orders within changes will all 
be compatible with one another? On the account I have given, they are 
defined independently of one another. What, then, is to prevent its 
turning out that P is before Q in one change, R is before S in another 
change, but that P is simultaneous with S and Q is simultaneous with R? 

It is interesting that Aristotle himself never raises this question.” 
Admittedly, in our passage he is focusing on the relation between 
a particular change and the time of that change, but one might expect 


?8 Aristotle would presumably have thought that this question raised a serious 
problem. He assumes that the before and afters in changes must be compatible with 
each other. However, from our point of view, the possibility that these before and afters 
could be differently oriented does have one interesting and slightly surprising conse- 
quence. It suggests that there could be an Aristotelian account of a kind of time travel! 
Suppose that the changes that take place in me are all oriented in the opposite direction to 
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him to discuss this question about the compatibility of different changes 
at some later point. Perhaps the fact that he does not, tells us something 
about his aims here. On his view, there can only be an asymmetrical 
before and after in time because there are asymmetrical before and afters 
within changes. But he never claims that it is possible to give a complete 
explanation of the temporal before and after. This suggests that he is not 
engaged in an attempt to reduce temporal order to some other, more 
basic kind of order. 

My second question is about the linearity of time. Aristotle presents 
an argument that time has no beginning or end,” but this, of course, 
leaves open the possibility that time might be circular. The closest he 
comes to considering this possibility is to argue that one and the same 
now cannot be both the beginning and the end of the same period of 
time. His argument that this is impossible is that opposites cannot ‘hold 
simultaneously 1 in respect of the same thing’ (222°4—6). As an argument 
against the view that time is circular, this simply begs the question. If 
time were circular, then being temporally before a certain now and being 
temporally after that now would not be opposites. 


the rest of the changes in the world. On Aristotle’s view, the before and after in time 
follows the before and afters in changes. So if there are these two different incompatible 
orders of before and after in change, it looks as if there must be two differently oriented 
before and afters in time: one that follows the changes in me and another that follows all 
the other changes. This would provide Aristotle with the means to give an account of 
time travel very similar to the account that has been given, in our own day, by David 
Lewis. The idea that there could be two temporal before-and-afters that were differently 
oriented in the way I have described is, in fact, very like Lewis's idea that the order of 
certain events in what he calls ‘personal time’ might be different from their order in 
‘external time’ (Lewis 1976). 


2? He gives two arguments. One argument starts from the claim that there has always 
been change (222°30), a claim that is supported by the assumption that any beginning of 
change would have to have been triggered by some earlier change. (He argues most fully 
for this in Physics VIIL1.251?8— 10.) From this, he concludes that there must always 
have been time. The other argument rests on Aristotle's views about the now. Since any 
now is both a beginning and. an end of time, there will be no first now (and, presumably, 
also no last now) (2222337). Compare Physics VIII.1. 251^19-26, where he argues 
against Plato's view in the Timaeus that time was created. 

5° Aristotle characterizes the view he is attacking here as the view that there can be one 
and the same time repeatedly (pollakis) (222°30-1). This suggests that he doesn’t fully 
grasp what it might mean to claim that time is circular. Someone who holds that time is 
circular is not thereby committed to the view that one and the same time happens many 
times over. 
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In fact, the account I have attributed to Aristotle makes it particularly 
difficult for him to justify the assumption that time is linear. He cannot 
appeal to the structure of infinitely long changes, since they do not have 
an asymmetrical structure that is independent of time. He may simply 
be taking it for granted that time is linear. However, he does make some 
remarks elsewhere that could be developed into a defence of this 
assumption. 

At the end of On Generation and Corruption, he says that there are 
certain infinitely long series of finite changes.?! These are the series of 
the generations of a species of living thing. Such changes form a kind of 
cycle that goes on forever, but they differ in an important way from the 
cyclical changes of the planets. When a planet moves, there is one 
changing thing that is undergoing a repeated cyclical change (as Aris- 
totle says, what recurs is ‘the same in number’). Perishable things, by 
contrast, recur only ‘in species’ (338^11—17). For example: ‘Men and 
animals do not return upon themselves in such a way that the same 
individual comes to be again (for it is not necessary that if your father 
comes to be, you come to be, but it is necessary that if you come to be, 
he does)’ (338°8-11). 

In such cases, then, there is a series of changes (the growth of this 
man, the growth of his father, the growth of his father’s father, etc.), each 
of which is the same in kind as the last. All the changes in such a series 
are finite changes, so they each have their own asymmetrical before and 
after order. But as Aristotle himself remarks, there is also a kind of pre- 

temporal before and after order that holds between the different changes 

in such a cycle: your coming to be presupposes your fathers coming to 
be, but his coming to be does not presuppose yours (3389-11). A series 
of this sort forms a pretemporal order that is both infinite and (in the 
relevant sense) linear. Aristotle does not refer to this pretemporal order 
in his account of time, but it is interesting to note that by making this 
order part of the basis for the temporal before and after, he could have 
defended his assumption about time's linearity. 


?! Generation and Corruption 11.11. 
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The Definition of Time as a 
Kind of Number 


Aristotle defines time as a kind of number. Li is ‘a number of change 
with respect to the before and after (219^ 1-2). He introduces this 
definition as if i it is quite uncontroversial. He simply says, ‘for this is 
what time is..." (219°1). Though he goes on to explain the sense in 
which time is a land of number, he does not really give us an argument 
for defining it in this way. He seems to think that the definition follows 
naturally from what he has already said. This suggests that if we want to 
understand the definition, it will be helpful to look at the passage that 
leads up to it. 

In this passage, Aristotle has been explaining how it is that we mark 
the before and after in change: 


We mark off these [the before and after in change] by taking them to be 
different from each other and some third thing between them. For whenever 
we think of the extremes as different from the middle and the soul says that the 
nows are two, one before and one after, then it is and this it is that we say time 
is. For that which is marked off by the now is thought to be time. Let us take this 
as true. (219?25—30) 


To mark the before and after in a change is to mark potential divisions 
in the change. These potential divisions are themselves indivisible. That 
is why there must always be ‘some third thing in between them’. 
Aristotle’s claim is that by marking these potential divisions in a change, 
we also mark two nows. Time is what is between two nows. “That which 
is marked off by the now is thought to be time. Let us take this as true’ 
(219°29-30). 

In defining time as a number of change, Aristotle is defining it as 
something that can be counted. The claim that time is ‘marked off by 
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the now’ sheds some light on what he means by this. His view, I shall 
argue, is that we count time by counting nows. He introduces the idea 
that we count nows with his remark that we think there has been time 
whenever ‘the soul says that the nows are two’ (219*27—8). But it is only 
later that he explains how this bears on the way in which time is a 
number. He says (somewhat cryptically) that time is a number ‘in the 
way that the extremes of a line are, and not in the way that the parts are’ 
(220*16—17). Since he does not hold that time (any more than a line) is 
simply a collection of ‘extremes’ or limits, his thought must be that we 
count the parts of time by counting the nows that limit them (as we 
might count the parts of a line by counting the points that limit them). 
Again, he twice says that time's relation to a now is like a number's 
relation to a unit (220°4, 221*13-15). He is not claiming that time is a 
plurality of nows (as a number is a plurality of units), for he thinks that 
time is continuous. The sense in which a now is like a unit is that we 
count time by counting nows.' 

When we count a now, we make a potential division in time. In doing 
so, we also make (and count) a potential division in any change that is 
then occurring.” Time is essentially a kind of number because it is, by 
definition, something that gets counted when we count the series of 
nows that Aristotle calls ‘the before and after in time’. It is a number of 
change with respect to the before and after because in counting this series 
of nows we also count all changes, and we do so in such a way as to 
reflect the before and after orders within each of them.? To define time 
as something that is counted in this way is to define it as something that 
is essentially ordered. Time is a universal order within which all changes 
are related. 

That, in brief, is Aristotle’s view. But to understand it fully, we need to 
think more about what he means by ‘the now’ and by ‘number’. I discuss 


! He also makes the surprising claim that the now, in so far as it is something that 
counts, is itself a kind of number (at 220°22). The sense in which the now ‘counts’ is, I 
think, that we count time (and change) by counting the now. 

? I explain this more fully in Ch. 7, below. 

5 Aristotles view must be that we count the before and after in time by counting nows 
in accordance with the following rule: For any two nows M and N, assign a lower number 
to M than to N if there is some change that has a stage x at M and a stage y at N and x is before 
y in that change. M is before N in time iff M is assigned a lower number than N. In the last 
chapter, I asked whether Aristotle can defend his assumption that there żs a series of nows 
that is infinite and linearly ordered and that reflects all the before and after relations 
within changes. 
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his account of the now in Chapters 7 and 8. In this chapter, I focus on 
his use of the notion of number. In what sense is time a kind of number? 
What is gained by talking of counting earlier and later times and nows as 
opposed to simply marking them? 

The association between time and number goes back, at least, to 
Plato. In the Timaeus, we are told that the planets were brought into 
being to stand guard over the ‘numbers of time’ (38c). There the 
point seems to be that the planets, with their regular motions, mark 
out the units with which we measure time. Indeed, according to the 
Timaeus, time is essentially measurable: before the heavens came to be, 
there was no time, since there were ‘no days or nights, no months or 
years’ (37e). 

Given this Platonic background, it is natural to suppose that Aristotle 
too thinks of time as something that is essentially measurable and that 
this is what he means when he defines it as a kind of number. After all, if 
we count nows that are separated by equal intervals, then our counting 
will enable us to measure both time and change. If, for example, I count 
a now whenever the big hand of my watch points to the numeral ‘12’, 
then I am measuring out intervals of an hour. A change that starts when 
I count one of these nows and ends when I count the next must be 
exactly an hour long. 

However, I shall argue that in defining time as a kind of number, 
Aristotle does not mean to define it either as a measure or as something 
measurable. His use of the word ‘number’ (avithmos) rather than ‘meas- 
ure (metron) in this context is deliberate. I shall later defend this claim 
at length,* but it is worth mentioning here one argument in its favour. 
In the passage in which he introduces his definition, Aristotle says 
nothing about the need for the nows that we count to be at equal 
intervals from each other. If he were writing about measurement, then 
the intervals between the nows that were counted would be all-import- 
ant. But he focuses instead on the order in which we count nows: on the 
fact that we count ‘one before and one after’ (219?28).? 


^ See below pp. 96-8 and Ch. 6. 

> It is important not to confuse order (in the sense of serial before and after order) 
with orderliness. On Plato's view, for there to be time, changes must be orderly. If time is 
to measure change, some changes have to have parts that are regularly repeated (so that 
there is a unit for counting). But being orderly is not the same as having a before and after 
order. 
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If I am right that Aristotle is distinguishing the claim that time is a 
number from the claim that it is a measure, his definition faces two 
obvious (and related) challenges. First, as we have seen, he thinks that 
time is continuous, but (at least, according to his standard view) only 
something that is a discrete collection of things can be a number (as 
opposed to a measurable magnitude). A number, he says, is a ‘plurality of 
units’.° In the Categories, number is one of his main examples of a kind 
of quantity that is discrete: ‘the parts of a number have no common 
boundary at which they join together’ (Categories 6, 4°25-6).’ How, then, 
can time possibly be a kind of number?? 

The other challenge is to explain the sense in which we count nows. 
Again, the problem arises because time is continuous. As I have already 
said, Aristotle thinks that nows are potential divisions in time and that 
there can only be such potential divisions, in so far as we create them.” It 
follows that in counting nows, we are also bringing them into being. 
Moreover, since time is infinitely divisible, we can create indefinitely 
many potential divisions in it. Between any two nows that we count, we 
could always have counted another. But in that case, what is it to count 
nows? Counting, as it is normally understood, is a way of finding out 
how many things of a certain kind there are in a plurality. But how many 
nows there are itself depends on our counting: there will, necessarily, be 
just as many nows as we count. In this context, the notion of counting 
might seem to be devoid of any content. 

If we are to understand how Aristotle would answer these two chal- 
lenges, we need to look more closely at what he means by ‘number’ here. I 
shall argue that he holds that there is an extended sense of ‘number’ (a 
sense that is nonetheless distinct from measure) in which something 
continuous can be a number. He distinguishes between two types of 
number: numbers with which we count and numbers that are countable. 


x Metaphysics X.1, 1053*30, Physics I1L.7, 207°7. In this he is simply going along with 
a view common at this time. See Heath (1921: i. 69—70). 

7 For example, dividing ten into two fives is not like dividing a ten-foot line into two 
five-foot lines. The units in the ten are already separate from each other, so in dividing 
the ten, we do not need to create a new boundary, whereas when we divide a ten-foot line 
into two halves, we must separate what was originally joined together. 

8 This thought led ancient commentators, such as Strato and Plotinus, to argue that 
Aristotle would have done better to define time as a measure. Strato’s view is reported by 
Simplicius, Jn Phys. 789, 2-4. Plotinus makes this objection in Enneads III.7.9.1-2. 

? See Introduction, pp. 12-13. 
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Time, he says, isa number of the second sort: it is countable, but it is nota 
number with which we count. As such, it can be continuous. Having 
singled out the sense in which time is a number, we shall be in a better 
position to understand what might be meant by the claim that nows are 
counted. In what follows I shall first describe the notions of number and 
counting that I take Aristotle to be employing here, and then show how 
he appeals to these notions to explain certain central features of time. 


NUMBER, CONTINUITY, AND ORDER: TIME IS NOT 
A NUMBER WITH WHICH WE COUNT 


Aristotle draws the distinction between numbers with which we count 
and numbers that are counted or countable shortly after giving his 
definition. It is, I think, a distinction between those numbers that are 
only countable and those that are both countable and also of the kind we 
count with. When he says that ‘numbers with which we count are 
different from numbers counted’, he does not mean to deny that a 
number with which we count can also itself be counted. All numbers are 
countable,'' but what it is to be a number with which we count is 
different from what it is to be a number that can be counted: being a 
number with which we count involves more than just being a number 
that can be counted. Time is only a number that is countable; it is not 
the kind of number with which we count. 

When we count, we put the things we are counting into a one-to-one 
correspondence with a sequence of numerals. We can do this directly (for 
instance, we can count three dogs by setting up a one-to-one correspond- 
ence between the dogs and the numerals ‘1, 2, 3") or we can do it indirectly 
(for instance, we can count how many laps a runner runs by laying down a 
pebble each time he goes past and then counting the number of pebbles). 


1° There is a hint of this more extended sense of ‘number’ in Aristotle’s discussion of 
the infinite (Physics I1I.5.204b7—8). He says at one point that there can be no infinite 
‘separated number’. What he means by ‘separated number’ here is not clear, but on one 
plausible interpretation his claim is that there can be no infinite discrete plurality: there 
cannot be infinitely many separated parts. An unseparated number, in that case, would 
be something continuous, like time or a line. (This is Hussey’s interpretation of this 
passage. See Hussey (1993: 79-80).) 

11 “Aristotle standardly thinks of numbers as countable pluralities (see above, n. 6). 
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The set ofnumerals, ‘1, 2, 3’, and the collection of pebbles are each of them 
numbers with which we count. Each is a number (since each is a finite 
plurality that can itself be counted) and, in the examples above, each is 
used in counting. Of course, the way in which we use the pebbles in 
counting is rather different from the way in which we use the numerals. '* 
What is important for our purposes, though, is that something can only be 
used in either of these ways if it can be put into one-to-one correspondence 
with the thing counted. Because of this, something can only be a number 
with which we count if it is a discrete plurality. 

When Aristotle denies that time is a number with which we count, he 
is not merely denying that it is, like the set of numerals or the set of 
pebbles in the above examples, a number we in fact use in counting. His 
point is that it is not even a number of the same ind as these. It is not, 
like these, a discrete plurality. He is using the expression ‘number with 
which we count’ in a broad sense to pick out any number that is (in this 
respect) of the same kind as the numbers we use in counting. 

The distinction between numbers with which we count and num- 
bers that are only countable is thus a distinction between the kind of 
number that is a discrete plurality and another kind of number that is 
continuous. Though Aristotle often uses the word ‘number’ (arithmos) 
simply to mean ‘finite, discrete plurality’, in explaining his definition 
of time he says that something continuous can also be a number of a 
sort. We cannot use a continuous thing to count with (since it does not 
have discrete parts), but something continuous can be countable: when 
we mark off and count potential divisions in a continuous thing, we 


12 Counting with some pebbles necessarily involves counting the pebbles, but when we 

count with a sequence of numerals, we do not also have to count the numerals. In using 
the signs ‘1, 2, 3’ as a set of numerals, we have to take them in a certain order. (It matters 
that they are in the order ‘1, 2, 3’ rather than the order ‘2, 3, 1’.) Because of this, we only 
need to know what was the last numeral in the sequence to know how many objects have 
been counted. 
See n. 6 above. In fact, certain modern scholars have claimed that this is the only 
thing that is ever meant by the word ‘arithmos in ancient Greek. Klein argues that in 
Greek thought arithmos ‘never means anything other than a definite number of definite 
things’ (1968: 7). Pritchard (1995: 30) is more circumspect. He says that ‘the funda- 
mental meaning of arithmos is finite collection of items , but he too assumes that this is the 
meaning of the word ‘arithmos as it occurs in Aristotle's definition of time. He argues 
that "since time is an arithmos, it is a finite set of units (themselves changes)’ (p. 72). I do 
not dispute the claim that Aristotle generally thinks of an arithmos as a finite collection of 
things, but I shall argue that in his definition of time he is deliberately using the word in a 
non-standard sense. 
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are also, in a sense, counting the thing itself. So time can be a kind of 
number (a number that is only countable) even though it is continuous. 

I have claimed that in defining time as a kind of number, Aristotle is 
defining it as something that is essentially ordered. The fact that 
numbers (in the sense of finite pluralities) stand in a certain kind of 
before and after order is something he emphasizes elsewhere.'^ But 
what, on his view, is the connection between being ordered and being 
a number of the kind that is only countable? 

To answer this, it is necessary to address the second of the two 
challenges that I mentioned above: the challenge to explain the sense 
in which we can be said to count nows. Counting is ordinarily a way of 
finding out ow many something or others there are, but how many 
nows there are itself depends on our counting. Hence, the point of 
counting nows (and the times that they limit) cannot be to find out how 
many of them there are. I want to suggest that, when we count nows, 
what is important is another, usually secondary, feature of counting. 
When we count, we arrange the objects that we count in a sequence by 
assigning numerals to them in order.? If our aim is to find out how 
many things of a certain kind there are, the order in which we count 
them is insignificant. We can find out how many words there are on a 
page just as well by counting from right to left as vice versa. In counting 
nows, though, the order is all-important. It does not matter how many 
nows we count; what is important is that we count a series of nows in a 
certain definite order (an order that reflects the different before and after 
orders within changes). Time is, by definition, something that is 
counted by counting nows in this way. As such, it inherits its order 
from the order of the nows that are counted. 

This, I think, is the point Aristotle is making when he defines time 
as a number that is only countable. The main evidence for this 


14 In the Categories, for instance, he illustrates one of the senses of ‘before’ by 
explaining the way in which one is before two and two is before three. The explanation 
is that one unit can exist without two units but two units cannot exist without one unit, 
and two units can exist without three units but three units cannot exist without two 
(Categories 12.14*30—5). And in other works, when he mentions his view that there can 
be no common genus of things that exhibit a before and after order (a view he inherits 
from the Academy), his primary example of this is the number series (Nicomachean Ethics 
I.6 1096°17-19, Metaphysics 111.3. 999*6—9). 

If I count a runner’s laps using pebbles (as in the example above), then though I do 
not assign numerals to the laps directly, I do assign numerals to the pebbles as I count 
them. 
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interpretation of his distinction between the two kinds of number lies in 
the use he makes of the distinction later in his account. He invokes the 
fact that time is a number of a certain special kind in two different 
places: first, in giving his explanation of how time can be continuous; 
and second, in making the claim that earlier and later times are different 
from one another because earlier and later nows are. As we shall see, my 
interpretation shows how his distinction between different kinds of 
number is relevant in both these contexts. 

It is worth noting that the fact that Aristotle appeals to the distinction 
in these ways is a reason for preferring my interpretation to one 
influential alternative. The distinction between numbers with which 
we count and numbers that are counted has sometimes been interpreted 
as a distinction between abstract numbers (for example, the number 
three or the number four) and collections of particular things, like three 
sheep or four triangles.'É On this alternative interpretation, when 
Aristotle says that time is not a number with which we count, his 
point is that time is a number of change, rather than an abstract number 
like three or four. Though this is a possible interpretation, it does not, I 
think, explain the role the distinction plays in Aristotle’s discussion. He 
draws the distinction immediately after giving his definition and he 
refers back to it later in his account.'” If his point is merely that time is 
not an abstract number, then it is a little odd that he lays such emphasis 
on it. After all, the claim that time is a number of change already implies 
that it is not an abstract number. On my interpretation, the distinction 
has an important function in his account. This will become clearer, if we 
look at the passages in which Aristotle appeals to it. 


ARISTOTLE’S USE OF THIS DISTINCTION 
LATER IN HIS ACCOUNT 


Aristotle explains the sense in which a continuous thing can be a 
number in some remarks at the beginning of IV.12. He points out 
that since time is continuous, there is no smallest time, and he says that 


16 , This, for i instance, is Hussey's interpretation (1993: 151). 
7 Certainly, at 2208-10, and I shall argue that he is also invoking the same 
distinction at 220°27—32 (though there he describes it as a distinction between number 
simpliciter and a number of another kind). 
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this might be thought to show that time is not a kind of number at all. 
Against such a view, he claims that there is a kind of number of which 
there is also no smallest. 


The smallest number that is simpliciter is the two, but there is number 
of a sort of which in a way there is and in a way there is not a smallest. 
For instance, of the line the least in multiplicity is the two lines or the 
one, but in magnitude there is not a least. For every line is always 
divided. So similarly also for time. The smallest according to number is the 
one time or the two, but according to magnitude there is not a smal- 
lest. (220727-32) 


As we have already seen, Aristotles standard view is that a 
number is a plurality of units. This suggests that ‘a number which 
is simpliciter is a number of this kind. He says that the 
smallest number of this kind is the two. In other words, the smallest 
plurality is a plurality of two things. But, he says, there is also 
another kind of number. Continuous things, like lines, are countable. 
We can count them by dividing them. In that sense, they are numbers of 
a sort. 

But though there is a way in which continuous things (like discrete 
pluralities) have a least, there is also a way in which they do not. The 
sense in which a line (considered as something countable) has ‘a least’ is 
this. If we mark out a line into parts and count the parts, there will be a 
least number of parts. Aristotle says that ‘of the line, the least in 
multiplicity is the two lines or the one’ (220*28—9). (Two is the smallest 
plurality. If we count two dividing-points in the line we shall have 
counted one line-part, though strictly speaking the smallest number of 
line-parts is two.) The sense in which a line does not have ‘a least’ is that 
there is no smallest possible magnitude of a line. There is thus no limit 
to the smallness of the parts we mark. Between any two divisions, we 
could always make another one. (That is just what it is for a line to be 
continuous, in Aristotle’s sense.) 


1$ This view that two is the smallest number is also found elsewhere. At Phaedo 104a— 
b, Plato lists the odd numbers as 3, 5,.... At Parmenides 144a, he argues that if one is, 
there must a/so be number. Euclid says that the unit is that in virtue of which each of the 
things that exist is called one and number is a multitude made up of units (Elements VII 


defn 1 and 2). 
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The same is true of time. Time is a kind of number because we can 
count it by making potential divisions in it. '? There is, in a sense, a least 
number of times that can be marked out in this way. (Again, Aristotle 
says that this least number is the one or the two: by making two 
potential divisions, we mark out one period of time, but the smallest 
plurality of periods of time is two periods.) But there is no least time: 
however small a period of time we mark out, we could always have 
marked out a smaller one. 

Aristotle appeals once again to the fact that time is a number of this 
peculiar kind, when he is explaining why earlier and later times are 
different: 


Time is not a number with which we count but the number that is counted, and 
this turns out to be always different before and after, because the nows are 
different. The number of a hundred horses and of a hundred men is one and the 
same, but the things of which it is a number are different—the horses are 
different from the men. (220^8-12) 


He makes two distinct claims in this passage. He claims that earlier 
and later nows are different. And he also claims that it is because 
earlier and later nows are different that earlier and later times are 
different. It is important to be clear which of his remarks is relevant to 
which claim. I shall argue that he supports the former claim by com- 
paring nows to different collections of a hundred, and he supports the 
latter claim by reminding us that time is a number counted, not a 
number with which we count. 

The remark about the hundred men and horses is meant to explain 
the fact that earlier and later nows are different. We count change-stages 
by counting the nows that bound them. The nows differ from each 
other because they bound different collections of changes. Just as a 
hundred horses is different from a hundred men (though both are 
hundreds), so also the now that divides the set of changes that are 
going on at six o'clock will be different from the now that divides the 
set of changes that are going on at seven o'clock (though they are 


1? In this sense, of course, a line too is a kind of number. Time is more closely 
associated with number than is a line, as time is defined as a kind of number. But this 
difference is not relevant here, where we are merely trying to show how it is possible for 
time to be (either essentially or accidentally) a kind of number. 
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both nows). The hundred horses differs from the hundred men 
because the horses differ from the men. The now at six o'clock differs 
from the now at seven o'clock because the changes going on at six o'clock 
differ from the changes going on at seven o'clock. 

It is in the course of defending his other claim (that because earlier 
and later nows are different, earlier and later times are different too) that 
Aristotle reminds us that time is a number counted rather than a 
number with which we count. Since time is not the kind of number 
that is a discrete plurality, it is something that can only be counted by 
being marked out. As we have seen, time is marked out by nows. This is 
why the sameness and difference of times depends on the sameness and 
difference of nows. Since earlier and later nows are always different, and 
time is the kind of number that must be marked out by such nows, 
earlier and later times are always different too.” 

On the interpretation I have been presenting, Aristotle recognizes 
that time is only a number in a somewhat extended sense. The word 
‘arithmos is standardly used to refer to numbers with which we can 
count: ‘numbers simpliciter . But obviously, he does not simply mean to 
be using language in an idiosyncratic way. The point of calling time a 
kind of number is that it has something in common with numbers with 
which we count. Like them, it has a certain kind of before and after 
order. He needs, then, to show that the extension he proposes has some 
basis in the existing use of the word. The fact that time is countable 
provides some justification for calling it a number. He also points out 
that there are two further ways in which time is similar to what would 
normally be thought of as a number. First, like any number, time is said 
to be much and litde (though, as it is continuous, it is also said to be 
long and short). Second, neither time nor a number with which we 


20 This suggests that there is some sense in which earlier and later nows are the same. 
(They are all nows, just as the hundred horses and the hundred men are both hundreds.) 
I discuss the sameness of earlier and later nows in Ch. 8, below. Aristotle's use of this 
comparison with numbers to explain the difference between earlier and later nows is 
puzzling, since he elsewhere uses a similar comparison to explain how there can be one 
and the same time of all simultaneous changes. I explain these comparisons more fully in 
Ch. 7, below. 

?! Obviously, different sets of nows can be used to divide up one and the same period 
of time. We might divide a particular hour by counting a now every five minutes or we 
might divide it by counting nows at irregular intervals. Aristotle's point must be that the 
identity of a period of time depends on the pair of nows that bounds it. 


96 Time as a Number and Time as a Measure 


count is said to be fast or slow: ‘It is not fast or slow—for nor is any 
number with which we count fast or slow’ (220°4-5). What are fast or 
slow are changes, not pluralities of things.”” In this respect, time is 
like a discrete plurality or number with which we count, rather than like 
a change.” 


AGAINST THE ALTERNATIVE VIEW THAT 
ARISTOTLE DEFINES TIME AS A MEASURE 


In this chapter, I have discussed how Aristotle can make sense of 
the claim that time, though continuous, is nevertheless a kind 
of number. But, as I said earlier, his account is often interpreted in 
such a way that this question does not arise. It is often assumed that 
when he defines time as a number, he really just means that it is 
a measure. On this interpretation, there is no puzzle about 
how his definition of time is compatible with his claim that time is 
continuous.” 


22 We might want to object that we can speak of a plurality of changes as being 
fast or slow. For example, we might say: ‘the plurality of all train journeys in France is 
faster than the plurality of all train journeys in England’. But, in so far as this claim 
makes sense to us, it is because we have the idea of average speed. What we mean is 
that the average speed of train journeys in France is greater than the average speed 
of train journeys in England. Aristotle, lacking any such notion, would have denied 
that a plurality of changes can be said to be fast. What are fast or slow are individual 
changes. 

?3 Annas (1975: 97, n. 3) claims that in this passage Aristotle is treating time as a 
number with which we count. This shows, she thinks, that he does not stick consistently 
to the distinction between the two types of number. My interpretation shows that we 
need not accuse him of inconsistency here. 

Many commentators claim that Aristotle defines time either as a measure of change 
or as what is measured in change. Moreau (1965: 129-30) calls time ‘the measurable 
aspect of change’; Zeller (1878: ii. 299) says that ‘it is the measure or the number’; 
Hussey (1993: p. xxxviii) claims that when Aristotle defines time as a number of change, 
his ‘thought is that (roughly) there is nothing more to time than that it is a measurable 
quantity which attaches to changes in just the same sort of way as e.g. length and 
heaviness attach to material bodies’; Julia Annas (1975: 97-113) argues that in these 
chapters of the Physics, Aristotle is not distinguishing between number and measure. 
Destrée (1991), Conen (1964), Seeck (1987), and Sorabji (1983) are the only interpret- 
ers I have found who argue that Aristotle is distinguishing here between number and 
measure. 
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Aristotle does say, later in his account, that time is a kind of measure 
of change.” I discuss what he means by this in the next chapter. But the 
suggestion that he is defining time as a kind of measure is implausible. 
The remarks he makes when he presents the definition give us no reason 
to think that the point he is making here is about measurement rather 
than counting. For one thing, as I mentioned earlier, he says nothing in 
this passage about the need to find some unit for measuring change. 
When we measure the duration of a change, we have to fix upon 
some way of marking out equal intervals. We need, that is, to find 
some regularly repeated change to use as a kind of clock. As we have 
already seen, the definition of time is presented as the conclusion of an 
account of the circumstances under which we are aware that time has 
passed. Aristotle never suggests that we will only know that time has 
passed if we are able to refer to some periodic change. Instead, he says 
that we know time has passed whenever we distinguish between two 
different ‘nows’ or instants (219°26-9). These arguments are clearly 
intended to support the claim that time is what we count by counting 
nows. They are not designed to show that time is something by which 
we measure change. 

The only explicit mention of measurement in Physics IV.11 is in a 
discussion of the now. He says that the now measures change by being 
before and after (219^ 11-12). But although he uses the word ‘measure’ 
here, the idea that the now measures change is puzzling on any view." 
Perhaps his point is that the now's dividing changes into before and after 
stages is one of the preconditions for measuring change. 

He makes only one other remark that might suggest he is concerned 
with measurement here. Just after giving the definition, he says that the 
fact that we judge the quantity of time by means of change is a sign that 
time isa kind of number: ‘we judge the greater and less by number, and the 
greater and less change by time’ (219°3-5). However, nothing forces us to 
take this as a remark about measurement. The process of counting nows 
itself provides a way of comparing the lengths of some changes. For 
example, whether or not the intervals between the nows counted are 


25 For example, he says this at IV.12.220°14-16. 

26 For this reason, Ross, in the Oxford Classical Text, emends ‘measures’ (metrei) to 
‘bounds’ (Aorizei), but all the manuscripts except one (E) have ‘metre’, and this was the 
reading of all the Greek commentators. 
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equal, iftwo changes begin at the same now, then we know that the longer 
of them is the one that ends at the later now." 

I have argued against the view that Aristotle means to define time as a 
measure of change. Those who put forward this view sometimes claim 
that he uses the words ‘number’ and ‘measure’ interchangeably.”* To see 
what is wrong with this claim, it is necessary to look more generally at 
his account of the relation between number and measure. It is to this 
that I now turn. 


77 Even if we do take Aristotle to be referring to time’s use as a measure of change 
here, this does not show that when he calls time a number he means that it is a measure. 
The fact that time is used to measure change would still only be cited as a sign (semezon) 
that time is a kind of number. 

8 Annas (1975: 98-100). 


6 


Time as a Measure of Change 


Aristotle does not define time either as a measure or as something 
measurable, but he holds nevertheless that it is both: it measures change 
and it is measured by change. What, then, is the relation between his 
definition of time as something countable and his claim that it is 
measurable? And what does he mean when he says that change is 
measured by time? 


THE RELATION BETWEEN COUNTING 
AND MEASURING 


Aristotle writes frequently of ‘measuring’ a number. In IV.12, he says 
that ‘by the one horse we measure the number of horses’ (220^19—20). 
In the Metaphysics, he describes number as ‘a plurality measurable by 
one (Metaphysics X.6, 1057°3-4) and as ‘a measured plurality and 
plurality of measures’ (Metaphysics XIV.1, 1088*5—6). This has led 
some commentators to claim that he equates number and measure, 
and that he writes indiscriminately of ‘counting’ and ‘measuring’ when 
he means finding the quantity of something. ' 

I have already argued that the word ‘number’, as it occurs in his 
definition of time, has a special sense. To define time as something 
countable is to say that it is essentially ordered, rather than that it is 
essentially a kind of quantity. From this, it follows that the claim that 
time is a number of change is quite distinct from the claim that it is a 
measure of change. Counting the before and after in time is a way of 
ordering changes; it is not in itself a way of finding out how much 


! See, for example, Julia Annas (1975: 98). 
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change has passed. If this is right, then Aristotle’s definition of time is 
one instance in which he is not equating counting and measuring. 

In this chapter, however, my interest is primarily in the remarks he 
makes about time and measurement. To understand these, it is necessary 
to get clearer about the relation between measuring and the ordinary 
kind of counting: the kind of counting we use to find the quantity of 
something. I argue that Aristotle does not equate measuring even with 
this kind of counting. Instead, he treats this kind of counting as a special 
type of measuring. It is the type of measuring we use to find the quantity 
of a discrete collection of things, but it cannot be used to find the 
quantity of something continuous. To find the quantity of a continuous 
thing, we must use another type of measuring: weighing, for instance, (if 
we want to find out how heavy something is) or measuring with a ruler 
(if we want to find out how long something is). On Aristotle’s view, 
counting (even when it is a means of finding the quantity of something) 
is importantly different from these types of measuring. As a means of 
finding the quantity of something, counting is ‘exact’ in a way that other 
types of measuring cannot be. Aristotle says that the types of measuring 
that we use to find the quantity of a continuous magnitude ‘imitate’ the 
exactness of counting. 

This is why, though it is not surprising to find Aristotle writing 
of ‘measuring’ a number (using the more generic word ‘measuring’, 
where he could have used the more specific, ‘counting’), it calls for 
some special explanation, when he writes of counting, or finding the 
number of, something continuous, like time. Strictly speaking, we 
cannot find out how much there is of some continuous thing by 
counting it; we must use instead some other, less exact type of meas- 
urement. Here, then, we have an independent argument for the con- 
clusion I reached in the last chapter. When he defines time as something 
countable, Aristotle means ‘countable’ to be understood in a special 
sense: to define time as something countable is not to define it as 
something quantifiable. 

This, I shall argue, is Aristotle’s view of the relation between counting 
(when it is a way of finding the quantity of something) and measuring. 
Obviously, the brief outline I have given above leaves much unex- 
plained. In what sense is counting more exact than other types 
of measuring? And what does it mean to claim that these other 
types of measuring ‘imitate’ counting? Answers to these questions can 
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be found in his more general discussion of number in Metaphysics X. In 
what follows, I shall first look at this more general discussion and then 
go on to explain its relevance to Aristotle’s claims in the Physics about the 
measurement of time and change. 


COUNTING AND MEASURING IN METAPHYSICS X 


Though he does not equate counting and measuring, Aristotle does 
think that there is a way in which counting a collection of things is /ike 
measuring a continuous magnitude. Counting, like the measurement of 
something continuous, involves a choice of unit. Before we can count, 
we need to know what we are counting: are we counting men 
or battalions? Before we can measure, we need to know what we 
are measuring: are we measuring with a unit of length or with a 
unit of weight? In each case, the unit must be of the same kind as 
the thing measured or counted. For instance, the unit used to measure 
a length must be a length and the unit used to measure a weight 
must be a weight. We cannot measure lengths in pounds or weights 
in inches: 


The measure is always cogeneric (suggenes) [with the thing measured]; the 
measure of spatial magnitudes is a spatial magnitude, and in particular that of 
length is a length, that of breadth is a breadth, that of voiced sound a voiced 


? Annas (1975: 98) invokes this discussion in support of her view that Aristotle 
equates number and measure. 

It is important, I think, that it is 75s choice of unit for measuring that Aristotle has 
in mind. There are, in fact, two choices of unit that we must make before we start to 
measure. Suppose I am going to measure a table. I must first decide whether I am going 
to measure it with a unit of length or a unit of weight. That is, in a sense, I must decide 
what quantity I am going to measure: am I going to weigh the table or find out how long 
it is? After this there is a second choice to be made. I must decide which unit of length or 
unit of weight I am going to use. Shall I measure in inches or in centimetres, in pounds or 
in kilos? Julia Annas (1975: 99-100 and 1976: 36—7) does not draw a distinction 
between these two choices of unit, but her comments suggest that she thinks Aristotle 
is comparing the choice between counting men and counting battalions to the kind 
of choice we make when we decide whether to measure in inches or in centimetres. 
This is, indeed, one of her reasons for thinking that Aristotle equates counting and 
measuring. It will be important to bear in mind that this is not the comparison that he is 
making, if we are to understand his claim that counting is more exact than other types of 
measuring. 
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sound, that of weight a weight, that of units a unit. (Metaphysics, 
X.1.1053°24-7)4 


Similarly, if we are going to count colours, our unit will not be the 
abstract one; it will, rather, be one colour. If we are going to count tunes, 
our unit will be one quarter-tone: 


If the things that are were colours, the things that are would have been 
a number, but of what? Clearly of colours; and the one would have been a 
particular one, e.g. white. And similarly if the things that are were tunes, they 
would have been a number, but a number of quarter-tones.... And the same 
account applies to other genera.... In all cases the number is a number of 
somethings, and the one is one something. (Metaphysics, X.2.1053°32-54°7) 


When we choose whether to measure in units of weight or in units of 
length, this is a choice about what is to be measured (weight or length) 
just as when we choose whether to count horses or men, this is a choice 
about what is to be counted. In both cases, the unit we choose must be 
of the same type, or genus, as the thing we are measuring or counting. 

This is the way in which counting a collection of things is similar to 
measuring something continuous. But there are also two important 
respects in which counting is different. First, once we have chosen the 
unit for counting, we only have to count how many of those units there are 
ina collection to find out its number. But after choosing to measure with a 
unit of length or a unit of weight, there is still a further choice to be made. 
We still have to decide how big a unit to use: whether to measure in inches 
or in centimetres, whether to measure in pounds or in kilograms. 

The other way in which counting a collection differs from measuring 
a continuous quantity is this. When we count a collection of things, we 
find out (if we count correctly) exactly how many things there are in the 
collection. But when we count the centimetre-long parts of a line, this 
does not tell us the exact length of the line. The reason for this is that the 
unit we use for measuring may not fit an exact number of times along 
the thing to be measured.” We would avoid any inexactness here by 


^ t is puzzling that Aristotle lists length and breadth here as requiring two different 
types of measure. I am not sure what to say about this. 

Even in cases when the unit does in fact fit an exact number of times, counting the 
number of times does not tell us the exact length of the line. To know that the number of 
times the centimetre unit fits along the measured line is ten is not yet to know whether or 
not it fits exactly ten times. 
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using fractions (or, where the length to be measured was incommensur- 
able with the unit chosen, irrational numbers), but Aristotle does not 
regard fractions or irrationals as numbers. On his view, neither a fraction 
nor an irrational number can be an appropriate answer to a how many 
question. For example, ‘half a foot’ cannot be an appropriate answer to 
the question ‘how many feet is this?’ A length of one and a half feet can 
be accurately measured using a unit that is half a foot long (it will be 
three half-feet), but it cannot be accurately measured in feet. 

This explains why Aristotle thinks that measurement is ‘less exact’ 
than counting. There is, he points out, a way to minimize this inexact- 
ness. The smaller the unit we choose, the more exact our measurement 
will be. Because of this, for each type of quantity measured, there is a 
preferred unit of measurement. This is the smallest perceivable unit, the 
unit that is ‘indivisible in relation to perception’. When we count, we 
use indivisible units, units from which it is impossible to ‘take away or 
add’ (even when the units are ordinary things like horses or men, they 
are treated as indivisible for the purposes of counting). If our measuring 
is to approximate as closely as possible to the exactness of counting, then 
we should use units for measuring that are as like indivisible units as 
possible. The units we choose should be the smallest practicable: 


For from the stade or talent or anything relatively large something added or 
taken away might more escape notice than from something smaller; so that the 
first thing from which, as far as perception goes, this is not possible, everyone 
makes the measure, whether of liquids or of solids, whether of weight or of size; 
and they think they know the quantity when they know it through this 
measure. (Metaphysics, X.1.1053°2-8) 


Given this view of measuring, if we are measuring a continuous 
quantity, then however small a unit we choose, measurements using 
that unit will, in many cases, be inexact. Even very small units may not 
fit perfectly into the thing to be measured. These types of measuring 
cannot, then, match the exactness of counting. They are the best 
imitations of counting that we can have when we are dealing with 
continuous quantities: 


Where it is thought impossible to take away or to add, this measure is exact 
(therefore that of number is most exact; for they posit the unit as indivisible in 
every way); and in all other cases they imitate something of this sort. — (Meta- 
physics, X.1.1052°35-53*2) 
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We have seen that Aristotle does not equate counting and measuring. 
To find the quantity of something that is continuous, we must use a 
method of measurement that is less exact than counting. Hence, if he says 
that we ‘count’ something continuous, he is either using the word ‘count 
in a loose sense (when he should, strictly speaking, have said ‘measure’) or 
he is using it to mean something other than find the quantity of. 

It is, of course, not impossible that he should be using this word loosely 
in his discussion of time in the Physics. Indeed, there is one place where he 
writes ‘counted’ but clearly means measured. This is a passage in which he 
is pointing out one of the similarities between counting and other types of 
measuring. Everything, he says ‘is counted by some one thing of the same 
type, units by a unit, horses by a horse and thus also time by a certain 
definite time’ (223°13-15). His point here must be that we measure time 
using some unit of time. However, it is, I think, unlikely that he would use 
the notions of number and counting in this loose way in his definition of 
time. This definition has a central role in his whole discussion. As we have 
seen, he goes to some lengths to explain in exactly what sense time is a 
countable number, and he invokes the fact that it isa number of this sort to 
explain several aspects of its nature. Here, ifanywhere, one would expect 
him to choose his words carefully. It is safe to assume, then, that in the 
context of the definition ‘counted’ does not mean measured. To define 
time as something countable is not (for Aristotle) to define it as something 
measurable. He defines time as a kind of order, not as a kind of quantity. 

Aristotle’s views about the units that should be used for measurement 
also have a more direct bearing on his account of time. As we have seen, 
he thinks that the unit used for measuring (or indeed, for counting) 
must be of the same type as the thing that is to be measured (or 
counted). And he holds that when measuring a continuous magnitude, 
a unit should be chosen that is of the smallest size practicable. Both of 
these views lie behind his remarks in the Physics about the measurement 
of time and of change. 


THE CLAIM THAT WE MEASURE CHANGE BY TIME 
AND TIME BY CHANGE 


Though he does not define time as something measurable, Aristotle 
does claim that we measure change by time and time by change. He sets 
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himself to explain how this is possible.° There are, he seems to think, 
two things that call for explanation, both of them concerning the unit 
for measurement. First, since earlier and later times and changes are 
always different, we cannot directly compare the lengths of two non- 
simultaneous times or changes (as we might, for instance, compare two 
spatial magnitudes by setting them next to each other). How, then, are 
we to determine that earlier and later units of time are all of the 
same magnitude? Second, as we have already seen, a unit must be of 
the same kind as the thing it measures (or so, at least, Aristotle assumes). 
If time is to measure change, or vice versa, then time and change must 
be, in the relevant sense, of the same kind. But what justification is there 
for assuming that they are, in fact, of the same kind? 

He addresses the first of these questions in chapter 14 (223^12— 
224°2). If we are to measure change, we need to mark out nows that 
are equidistant from each other. To do this we need some repeated 
change to serve as a standard. The change that serves this purpose is the 
uniform circular motion of the outermost sphere. 

Aristotle has two reasons for thinking that the movement of the 
outermost sphere is the primary measure of time. The first is that this 
movement is a rotary motion. Rotary movements are, on Aristotle’s 
view, the only movements that can go on forever. They are also, he 
claims, the only natural movements that are regular? It follows that if 


ê Physics IV 12.220°14—32 and 14.223°12-224°2. 

Because of this, time qua measure is tied to a particular movement in a way in which 
time szmpliciter cannot be. This brings out a distinction between time's use as a number and 
time’s use as a measure. When Aristotle introduces his definition of time, he implies that we 
can count change by counting divisions in any changes (219*22—9). He emphasizes this 
point again in chapter 14, saying that time is a number of continuous change in general, not 
just a number of some particular change (223*33-^1). But there are only certain particular 
changes—regular changes—by means of which we can make temporal measurements. 
Some commentators have concluded, because of this, that time is the number only of the 
movement of the outermost sphere. This, I think, is a consequence of confusing the claim 
that time isa number with the claim that it is a measure. Thus, Philoponos says: "Time is not 
a number of all change (for it is nota number of alteration or growth) but rather of change in 
place, and not of every kind of change in place but of the orderly change. For time measures 
every change, but primarily the orderly change, through which it also measures the others. 
For day and season and month and year are measured by the period of the fixed [stars], and 
by means of this change time measures all change. So that it is of this kind of change that 
time is a number’ (Philoponos Jn Phys. 718, 14—20). 

In our passage of Physics IV, he says that rotary motion is most of all a measure 
because the number (that is, the time) of this kind of motion is ‘most knowable’. He goes 
on to explain that there is uniform motion, but not uniform qualitative change, growth 
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we count the revolutions of the outermost sphere, we shall be marking 
out equal intervals of time. Aristotle's second reason for making the 
movement of the outermost sphere the primary measure is that this is 
generally thought to be the fastest regular movement: ‘they assume the 
movement of the heavens to be uniform and the quickest, and judge the 
others by reference to it (Metaphysics X.1, 1053* 10-12). He appeals 
here to his view, explained above, that quite generally, the smallest 
practicable unit is the most appropriate measure.’ Just as we use a 
quarter-tone as a unit in music (since this is the least interval), so also 
we use the movement of the heavens as a unit for measuring change 
(since this is the quickest movement and hence ‘occupies the least-time’) 
(1053*8-13). He holds, then, that the primary measure of time and 
change is the motion of the celestial sphere: ‘other changes are measured 
by this one, and time is measured by this change’ (223°21-3). 

The other question Aristotle needs to answer is how, if time is not a 
kind of change, it is possible for it to measure change or vice versa. 
Strictly speaking, his view is that what measures both time and change is 
a unit of change: ‘time is measured by change and change by time; that 
is, the quantity of the change and of the time is measured by the change 
defined by the time’ (223^15—18). Time measures change ‘by defining 
some change which will measure out the whole change’ (221*1—2). 
What is ‘defined’ here is really a change-part. It is defined by time in 
the sense that its beginning and end are marked out by nows. When 
marked out in this way, the change-part serves as a unit to measure both 
the quantity of the whole change and the quantity of the time. 

This raises a puzzle. We have already seen that Aristotle thinks the 
unit with which we measure must be of the same kind as the thing 
measured. In this respect measuring something continuous is like 
counting a plurality of things." As he puts it here: ‘each thing is 
counted by some one thing of the same type, units by a unit, horses 
by a horse, and thus also time by a certain definite time’ (223^13-15).!! 


or coming to be (223°18-21). His fullest discussion of rotary motion is in Physics 
VIIL7—9. He claims there that rectilinear movements, unlike rotary movements, always 
accelerate towards some goal (9.265 11-16). 


9? See above, p. 103. 

10 See above, pp. 101-2. 

l As I explained earlier, when he says here that time is ‘counted’ by some definite 
time, he must, I think, be speaking loosely. What he really means is that time is measured 
by some definite time. (See above, p. 104.) 


Time as a Measure of Change 107 


The puzzle, then, is this. Given that time is not a kind of change, how 
can we use a unit of change to measure time?!” 

Aristotle answers this puzzle in chapter 12 when he asks how it is 
possible that we can measure time by change and change by time.'? He 
provides two different answers. First, he appeals to the fact that time is a 
number of change: 


Not only do we measure change by time but also time by change, because they 
are defined by one another. The time defines the change, being its number, and 
the change the time. (220°14-18) 


‘Defines’ here, must have the sense ‘marks out’. Only in that sense does 
time define change. Aristotle is claiming that since we can divide change 
by dividing time and vice versa, time and change must be (in the 
relevant sense) of the same kind. 

This shows that change and time are related in such a way that it is 
possible for one to measure the other. Aristotle adds that we measure 
both time and change using a unit change, just as we measure both a 
multiplicity of horses and a number of horses using a unit horse: 


12 Philoponos, in his commentary, explains the difficulty. (He concentrates on the 
question how time is the measure of change, rather than how a unit of change can be used 
to measure time. I think it is better to put the puzzle in this second way, because the sense 
in which time is the measure of change is that the unit of change, marked out by time, 
measures change.) Philoponos says: “He inquires first how time is the measure of change. 
For it is reasonable to find a certain puzzle in this. The measure should be omogenes with 
the changing thing. For we measure number by the unit. We measure ten horses by the 
horse and wood by the piece of wood. So if time is not homogenes with change (for it has 
been shown that time is not change), how can we say that change is measured by time? 
(Philoponos Jn Phys. 745, 31—746, 4.) 

15 T take this to be the puzzle: how is it possible for time to measure change or change 
to measure time, given that time is not a kind of change and change is not a kind of time? 
Alternatively, the puzzle he is raising here could be about reciprocity: how can it be the 
case both that X measures Y and that Y measures X? But I think this is unlikely to be 
something that Aristotle would find prima facie puzzling. On his view, it is quite 
generally true that when one thing measures another, what is measured can also be 
used as a measure. For example, if it is possible to weigh a pound of sugar with iron 
weights, then it is also possible to use the sugar to identify which combination of weights 
is equal to one pound. Moreover, part of Aristotle’s solution to the puzzle is to say that 
time follows change. It is not clear how this could be a solution to the puzzle about 
reciprocity, as following is itself an asymmetrical relation. 
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for it is by the number that we come to know the multiplicity of horses, and 
conversely (palin), by the one horse that we come to know the number of horses 
itself. Similarly, in the case of time and change, we measure the change by the 
time and the time by the change. (220°20-4) !* 


His thought seems to be this. We use the one horse to measure both the 
‘multiplicity of horses’ and also ‘the number of horses itself’. In fact, to 
measure the multiplicity of horses is just to measure their number. 
Similarly, we use a unit of change to measure how long some changes 
are and also to measure their time (since to measure how long they are is 
just to measure their time). The way Aristotle makes this point is 
misleading. It suggests that the sense in which we know the multiplicity 
of horses ‘by the number’ is the same as the sense in which we know the 
number ‘by the one horse’.'” But this cannot be his view. The sense in 
which we come to know the number of horses ‘by the one horse’ is that 
we use the unit horse to help us find out how many horses there are: 
when we count, we apply our knowledge of what it is for something to 
be one horse. The sense in which we know the multiplicity of horses ‘by 
number’ is quite different: knowing the multiplicity of the horses (that 
is, knowing how many there are) just is knowing the number of horses. 
Our knowledge of the number is not something we use in finding out 
how many horses there are.'° As we have seen, the relation between time 


14 We should not be surprised that in this passage, Aristotle uses the word ‘measure’ to 
describe the single horse’s relation to the number of horses. As I explained above, 
Aristotle thinks that counting is an exact kind of measuring, so he does sometimes use 
the word ‘measure’ where we would expect him to say ‘count’. 

15 This is suggested both by his repeated use of the dative (which I have been 
translating ‘by’) and by the contrast he draws between knowing the horses by the number 
and knowing the number by the one horse. That this is meant to be a contrast is implied 
by his use of the word palin (conversely) and of the construction men ... de (on the one 
hand ... on the other hand). 

16 There is an alternative way to interpret this passage, but this alternative interpret- 
ation leaves Aristotle with an equally unsatisfactory position. When he says that it is by 
the number that we come to know the multiplicity of the horses, he could mean that we 
come to know the multiplicity of horses by making use of numbers with which we count. 
We come to know the multiplicity of horses by setting up a one-to-one correspondence 
between the horses and the number with which we are counting (which could, for 
instance, be a sequence of numerals). But if this is what Aristotle is saying here, then he is 
equivocating between two senses of ‘number’. The sense in which we use the unit horse to 
find out the number of horses is that we use the unit to find out how many horses there 
are. (In fact, we use both the unit horse and the number with which we count to find out 
how many horses there are.) We do not use the unit horse as a way of coming to know the 
number with which we are counting the horses. We use it, along with the number with 
which we are counting them, to arrive at an answer to the question ‘how many?’. 
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and change is asymmetrical in the same way. We use a unit of change to 
measure both change and time. 

Aristotle’s other explanation of the fact that time and change can be used 
to measure each other appeals to the fact that time follows change. ‘It is 
reasonable’, he says, ‘that this should turn out so, for change follows 
magnitude and time follows change, in being a quantity and continuous 
and divisible’ (220°24—6). Since time follows change, for any part of a 
change there is a corresponding part of the time of the change (and vice 
versa). Similarly, since change follows magnitude, for any part of a 
magnitude, there is a corresponding part of the movement over the 
magnitude (and vice versa). This guarantees that it is possible for time to 
measure change (and vice versa), and also that it is possible for movement 
to measure magnitude (and vice versa). As Aristotle says, ‘we say the road is 
long if the journey is long, and we say the journey is long if the road is’ 
(220°29-31). In the same way, we can say that the change is long because 
its time is long and that the time is long because the change is. 

Aristotle’s account explains how time and change can be the sort of 
things that measure each other. This is possible, he says, because time 
follows change and is a number of change. But if time is to measure change 
or vice versa, it is not enough that time and change are related in these 
ways. There must also be some regular, repeated change that can serve asa 
clock. Aristotle never suggests that the existence of such a clock is essential 
to time. He defines time as a number of a certain special kind: a number 
that we count by counting nows. He does not define it as a kind of 
measure. 


[f my interpretation is right, then it undermines an objection that Gregory Vlastos 
has made to Aristotle's account of time. Vlastos claims that Aristotle confuses the notion 
of measurable time with the notion of temporal succession. When Aristotle argues, at 
Physics 251°19-26, that there can be no first now, and hence that time cannot have a 
beginning, Vlastos complains that this shows at most that there can be no beginning to 
temporal succession. It does not show that there can be no beginning to measurable time. 
Vlastos’s objection is not just that this is unfair as a criticism of Plato (since when Plato 
says that time has a beginning, he means measurable time), but also that it shows 
confusion on Aristotle’s part. For, Vlastos claims, in defining time as a number, Aristotle 
himself endorses the view that time is essentially measurable. Vlastos argues that, given 
this definition, Aristotle should have agreed with Plato that a world without regular 
measurable motion would be a world without time (1965a: 386-8 and 1965b: 412-13). 
However, if we reject the assumption that Aristotle defines time as something measur- 
able, there is no reason to suppose that he is confused in the way Vlastos suggests. Indeed, 
on the interpretation I have defended, part of Aristotle’s disagreement with Plato hangs 
on the distinction between measurable time and temporal succession. Plato thinks time is 
essentially measurable, whereas Aristotle thinks it is essentially a kind of order. 
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All Simultaneous Time is the Same 


An important question for any account of time is: what is it that makes 
times the same as or different from each other? Aristotle’s view is that the 
sameness and difference of times depends on the sameness and differ- 
ence of the nows that bound them. This is a consequence of his 
definition of time. Since time is what is counted out when we count 
nows, times will be the same just in case they can be counted out by 
counting one and the same pair of nows. 

Given this view, one would expect him to provide some account of 
what it is for nows to be the same or different. As we have already seen, 
his claim that time follows change tells us something about the sameness 
and difference of nows. It tells us that the nows that bound earlier and 
later stages within any one change must be different from each other. 
Nows are different by peing at one stage of a movement and at another 
(en allo kai allo, 219^13—14).! However, a full account of temporal 
order would also have to explain the relation in which one and the same 
now stands to different changes. Aristotle’s remarks about following tell 
us nothing about this. As we have seen, he assumes that when we count a 
now, we count all the change-stages that are ‘at’ it. This naturally raises 
the question: in virtue of what are these change-stages simultaneous or 
‘at the same now? To this, he appears to have no answer. 

Instead of explaining what it is for different change-stages to be 
simultaneous, he goes to some lengths to defend a certain claim 
about simultaneous change-stages. They are, he says, all at one and 


! Not, as Ross has it, by being at different points in the time series. Ross (1936: 599). 
(C£. Wagner (1967: 113), who translates 219°13-14: ‘insofern nämlich, als er selbst an 
verschiedenen Zeitstellen nacheinander auftritt, ist er immer ein anderer’.) In this 
passage Aristotle is comparing the way the now is different to the way a thing-in-motion 
is different. The thing-in-motion is different by being in one place then another 
(219°21-2). The analogous point to make about the now is that it is different by 
being at one movement-stage and then another. 
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the same time. He puts this claim i in a slightly misleading way. He says: 
‘all simultaneous time is the same’.* The expression ‘simultaneous time 
suggests that there can be simultaneous times that are distinct from one 
another, which is just what he means to deny when he says that 
simultaneous time is the same. We should, I think, take him to be 
speaking loosely here. His point is that the time of things that are 
simultaneous is one and the same? 

His defence of this claim depends upon a comparison between time 
and numbers. Just as there can be one and the same number of different 
equinumerous groups, so also there can be one and the same time of 
different changes. Both the defence and the claim defended are puz- 
zling: the defence, because it seems to rely on the idea that time is an 
abstract number, rather than a number of change; the claim defended, 
because it is not immediately clear why it is a claim that is worth 
defending. Once we have agreed that certain changes are simultaneous, 
why i is it so important to establish that they are at one and the same 
time?“ I shall first explain why this claim matters to Aristotle and then 
go on to discuss his defence of it. 

I shall argue that what is important for Aristotle is really the claim 
that simultaneous changes are all marked out by one and the same now. 
From the fact that they are marked out by the same now, it follows that 
these changes are all at the same time. As we have seen, the identity ofa 
period of time depends on the identity of the nows that bound it? But 


4 219° 10 and 2233-4 (though see n. 5, below, for an alternative translation of 
219°10-11). 

? As he himself points out in the Metaphysics, we often speak misleadingly as if one 
thing were two when we are discussing sameness. For instance, we treat one thing as two 
when we say that a thing is the same as itself (Metaphysics V.9. 1018*8—9). When he writes 
of ‘simultaneous time’ here, Aristotle is (in this sense) treating one time as two. 

^ Admittedly, my use of the English ‘simultaneous’ to translate the Greek ‘hame 
makes this question seem particularly baffling. The Greek word is not etymologically 
related to the word for same, and it has, moreover, a broader meaning than the English 
‘simultaneous’: two things can be hama (together) in place. But even when expressed in 
Greek, Aristotle’s claim gives rise to the same question: once we have understood that the 
sense in which two changes are hama is that they are simultaneous (and not, for instance, 
that they are both occurring in the same place), what is the importance of the extra claim 
that they are both at one and the same time? 

> As Aristotle says ‘all simultaneous time is the same, for the now, whichever now it is, 
is the same’ (219° 10-11). My translation here is controversial. Hussey (1993: 44) has: 
‘the whole time in sum is the same. For the now is the same X, whatever X it may be 
which makes it what it is’ (translating ‘Hama as ‘in sum’). If this is what Aristotle is 
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why is it so important to show that there is some one thing, a now, that 
marks all simultaneous changes? 

The reason lies in Aristotle’s views about the now’s role in marking 
potential divisions in changes. As we have seen, he thinks that changes are 
infinitely divisible. This implies that there are infinitely many different 
parts into which a change could be divided. It does not, however, imply 
that any change in fact has all these parts. On Aristotle’s view, a change does 
not contain infinitely many arbitrary divisions and their corresponding 
parts. Rather, we can create a change-part by marking a potential division 
in the change.° This view about the relation between a change and the 
parts into which it might be divided has important consequences for the 
account of time. For there is a certain natural assumption about temporal 
relations that depends upon the fact that changes have arbitrary parts. 

It is natural to assume that if one change is occurring while another one 
is, the two changes will have parts that are exactly simultaneous. If I am 
travelling to work while the tide is rising, then there will be part of the 
tide’s rising that is exactly simultaneous with my journey to work. In fact, 
this assumption is not merely natural. It is an assumption that is presup- 
posed by Aristotle’s view that time is universal: the before and after in time 
is an order within which all changes are related to each other. If the fact 
that two changes were both going on at once did not guarantee that they 
had parts that were exactly simultaneous, then there could be changes that 
stood outside the order of the before and after in time. For in that case 
there could bea change which had no parts that were exactly simultaneous 
with the parts ofany other changes. In counting the parts of such a change, 
we would not also be counting the parts of other changes (since there 
would be no other change-parts that were exactly simultaneous with those 
that we were counting). Hence, our counting could not produce a single 
ordered series within which this change and all others were related. 


saying, his point is not about simultaneity at all. Instead, he is saying that earlier and later 
times form one time series because earlier and later nows are in some way the same. 
However, I think this is unlikely to be the point he is making here. The expression /o pote 
én, which I translate ‘whichever... it is’ is not the expression that Aristotle uses elsewhere 
when describing the way in which earlier and later nows are the same. It is, I think, a 
mistake to treat ho pote én as if it were simply equivalent to the expression ho pote on, as 
Hussey does when he translates it as ‘whatever X it may be which makes it what it is’. (For 
a discussion of these two expressions, see the Appendix.) 


© When the division has been marked in this way, it is a potential division: a point at 
which the change might be interrupted. I have explained this view in the Introduction. 
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The assumption that overlapping changes have parts that are exactly 
simultaneous presupposes that changes have arbitrary parts. It presup- 
poses, for instance, that if my journey to work happens while the tide is 
rising, then there will be a part of the change that is the tide’s rising that 
is exactly simultaneous with my journey to work. Aristotle needs to 
show how we can make such arbitrary divisions in changes if he is to 
defend his assumptions about the universality of time. 

The claim that one and the same now can mark potential divisions in 
many different changes is crucial to this defence. It implies that when we 
count a now, we are counting some one thing that marks all changes. In 
counting a now, we are creating boundaries within changes. What 
enables us to create boundaries within all the changes that are currently 
going on is just the fact that we can count some one now that they are all 
‘at. Because nows are common to all changes, we do not need to mark a 
potential division, separately, in every change that is going on. The one 
act of counting the now marks potential divisions in all these changes. 

This explains why it is so important to Aristotle to maintain that all 
simultaneous changes are at one and the same now (and hence, that they 
are also at one and the same time). What he thinks needs to be 
explained here is that there always are parts to stand in relations of 
simultaneity to each other rather than, given that there are such parts, 
what this relation of simultaneity between them is. He never answers, or 
even raises, the question that would be central if he were giving a 
reductive account of temporal order. He never, that is, explains in virtue 
of what certain change-parts are all bounded by one and the same now. 


SAMENESS AND NUMBER 


Aristotle defends the claim that simultaneous changes are all at one and 
the same time by drawing a comparison between the sameness of times 
and the sameness of numbers. Just as seven dogs and seven horses are the 


7 The account I have sketched does, of course, raise further questions. In particular, 
what exactly is the role in all this of our counting? Must a now be counted in order to 
produce a division in the changes that are going on at it? And if so, does that mean that 
temporal order is, in some important way, dependent on our counting? These are 
questions to which I shall return in my final chapter, when I consider Aristotle’s brief 
remarks about the relation between time and the soul. 
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same number, so also the time of changes that reach a limit together is 
the same time (223°4-8). Many interpreters have thought this com- 
parison indicates that there is a deep confusion at the heart of Aristotle’s 
account. 

There are two reasons why he has been thought confused on this 
point. First, he has already invoked the fact that equinumerous groups 
of different types of thing are different numbers in explaining how earlier 
and later nows can be different from one another. Such nows differ from 
one another, he says, just as the number of a hundred horses and that of 
a hundred men differ from one another (220^10—12).? He seems, then, 
to use facts about the sameness and difference of equinumerous groups 
in two inconsistent ways. On the one hand, he appeals to the fact that 
two such groups are different numbers to explain the difference between 
earlier and later nows and hence between earlier and later times. On the 
other hand, he appeals to the fact that two equinumerous groups are, in 
some sense, the same number to explain how different changes can be at 
one and the same time. 

The other reason why the comparison is often said to be confused is 
that it is taken to show that Aristotle is treating time as an abstract 
number: the number seven that is the number both of these horses and 
of those dogs. But the rest of his account suggests that time is not a 
number of this kind. He has defined time as a number of change. 
Moreover, when he himself discusses the sense in which numbers are 
the same or different, he says not that there is some one number (e.g. 
ten) that is the number of all groups of a certain size, but rather that all 
such groups are the same in kind (being all, e.g., tens) (224*12-15). 
How, then, can he hope to explain the sameness of times by appealing to 
the idea that equinumerous groups of different kinds of thing have one 
and the same number? Some interpreters have concluded that in these 
passages he is wavering between the view that time is an abstract number 
and the view that it is a number of change.” 

In fact, I shall argue, the comparison Aristotle draws here is not 
meant to suggest that time is an abstract number. Nor does it invoke a 
notion of number inconsistent with the rest of his account. Before we 
can understand what the comparison is meant to achieve, we need to 


8 See above pp. 94-5. 
? This objection is made, for instance, by Hussey (1993: xli-xlii and 161). 
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know something more about his views on number. In what sense, for 
Aristotle, are two equal numbers the same? 


THE SENSE IN WHICH TWO EQUAL NUMBERS 
ARE THE SAME OR DIFFERENT 


Right at the end of his account, Aristotle explains in what sense two 
10 p, ; 

equal numbers are or are not the same as each other. It is worth 

looking in detail at what he says: 


(i) It is rightly said that the number of the sheep and of the dogs is the same, if 
each number is equal, but the ten is not the same nor are they the same ten, 
(ii) just as the equilateral and scalene are not the same triangles, though they 
are the same figure, since both are triangles. 

(iii) Things are said to be the same X if they do not differ by the difference of an 
X, but not [the same X] if they do, 

(iv) for example, a triangle differs from a triangle by the difference of a triangle, 
and therefore they are different triangles; but they do not [differ by the 
difference] of a figure, but are in one and the same division [of figure]. For 
one kind of figure is a circle, another a triangle, and one kind of triangle is 
equilateral, another is scalene. So they are the same figure, that is, a triangle, but 
not the same triangle; 

(v) and so, it is the same number, since the number of them does not differ by 
the difference of a number, but not the same ten, since the things it is said of are 
different: dogs in the one case, horses in the other. (224°2-15)!! 


Aristotle is not at his most readable here, but it is possible, with 
patience, to tease out what he means. He starts from the obvious 
point that there is some sense in which the number of ten sheep and 
the number of ten dogs is the ‘same’. His question is: what is the sense of 
‘same’ here? 

To answer this, he lays down a general principle (iii). A and B are the 
same X if and only if they are both Xs and do not differ in respect of the 
differentia that falls immediately under the class of Xs (or, as he puts 


10 That he is prepared to write of ‘equal numbers’ (224°3) is itself revealing. Two 
groups of ten are two numbers, tens, that are equal to each other. 
Aristotle, confusingly, switches his example from ten sheep and ten dogs, at the 
beginning of the passage, to ten horses and ten dogs, at the end. 
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it, they ‘do not differ by the difference of an X’). The example he uses to 
illustrate this principle, at (iv), helps us to understand what he means by 
it. Scalene and equilateral triangles are, he says, the same figure but not 
the same triangle. They differ in so far as they are triangles, since one of 
them is scalene and the other equilateral, but they are not different types 
of figure, since they are both triangles. A diagram is useful here. 


Figure 
Triangle Square Circle 
Scalene Isosceles Equilateral 


As the diagram shows, the first divisions of the genus figure are into the 
species triangle, square, circle, and so on. Scalene and equilateral triangles 
are the same figure because they both belong in the same one of these 
species (in the species triangle). In other words, scalene and equilateral 
triangles are figures that ‘do not differ by the difference of a figure’. The 
reason why they are not the same triangle is that the first division of the 
genus triangle is into scalene, isosceles, and equilateral. There is thus no 
species of the genus triangle into which both scalene and equilateral 
triangles fall. In other words, ‘they differ by the difference of a triangle’. 

We can now use this principle to explain the sense in which ten dogs 
is the same as ten sheep. Aristotle wants to say that ten dogs and ten 
sheep are different types of ten but not different types of number. Again, 
a diagram may help: 


Number 
Two Three... Ten 


a 


Ten dogs Ten sheep 
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Aristotle tells us (at v) that ten dogs and ten sheep do not differ by the 
difference of a number. His view must be that number is like a genus. '* 
The first division of this genus is into the species two, three... nine, ten, 
and so on. Ten dogs and ten sheep are both numbers and they both fall 
within the same species of this first division of number (since they are 
both tens), so they do not ‘differ by the difference ofa number’. They are, 
then, the same number (or, in other words, the same kind of number). 
Ten dogs and ten sheep are not, however, the same kind of ten. This is 
because they differ by the difference of a ten. Aristotle is here treating the 
number ten as a genus. The first divisions of this genus are into groups of 
different kinds of units: ten sheep, ten horses, ten men, etc. Ten dogs and 
ten sheep are thus both tens, but they fall into different first species of the 
genus ten. It follows that ten dogs and ten sheep are numbers of the same 
kind but not tens of the same kind. As Aristotle puts it (at v) they are ‘the 
same number’ but ‘not the same ten’.'? 

This passage, then, suggests that ten sheep and ten dogs are the same 
number in that they fall into the same class number (just as scalene and 
equilateral are the same figure, in that they both fall into the same class 
figure). To say that they are the same number is not to imply that there is 
some one thing, the abstract number ten, that is the number of each. "4 


THEREIS ONE TIME OF SIMULTANEOUS CHANGES, 
JUST AS THERE IS ONE NUMBER OF SEVEN DOGS 
AND SEVEN HORSES 


I have argued that, for Aristotle, the sense in which two equinumerous 
groups ‘have the same number’ is not that there is some one abstract 
number that is the number of each. Given this view of number, how can he 


1? "There are at least two reasons for denying that it actually is a genus. First, such a 
genus would be divided into infinitely many species. Second, it would be a genus of 
things that stand in a before-and-after order and Aristotle thinks that there can be no 
genus of such things. (See for example Metaphysics 11I.3.999*6 f£, De Anima 
11.3.414°20 f£, Nicomachean Ethics 1.6.1096°17 f£, and Politics 11.1.1275?35 ff) 

15 Ten dogs and ten other dogs would be the same ten (in the sense that they would be 
the same kind of ten). 

It is sometimes claimed that the Greeks never think of number in this abstract way 
(as, for instance, the number six, rather than a group of six units). See Burnyeat (1990: 
205-9), Pritchard (1995: p. 1), Klein (1968). My interpretation here is consistent with 
this claim, but does not presuppose it. 
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use the fact that seven dogs and seven horses are the same number to 
explain the sameness of changes that reach a limit together? After all, he 
thinks that changes that reach a limit together are all at one and the same 
period of time. The answer, I think, is that he invokes the fact that 
equinumerous groups have the same number only to answer a potential 
objection to his view that there is one time for simultaneous changes. In 
doing this, he does not imply that there is some abstract number seven that 
is the number of all groups of seven, in the way that there is some one time 
period that is the time of every member of a set of simultaneous changes. 

In the passage in which he makes this point, he emphasizes that time 
is a number of every kind of change: of coming to be, ceasing to be, 
growth, qualitative change, and locomotion. “Time is a number of 
continuous change simpliciter, not of one particular type’ (223733- 
223^1). From this view that time is a number of every kind of change, 
someone might draw the conclusion that there must be different kinds 
of time corresponding to each different kind of change. This would 
suggest an objection to his claim that simultaneous changes are at one 
and the same time. If for each different kind of change there was a 
different kind of time, then whenever two changes of different kinds 
were simultaneous, there would be two different kinds of time (and 
hence two different times) together. As he puts the objection: 


But it is possible that now another thing has also changed. So that of each of 
these changes there would be a number, So will there be a different time and 
two equal times together? (223^1-3) 


This objection depends on the assumption that there must be a different 
kind of number for each type of thing numbered.’ It is this assumption 
that Aristotle is criticizing when he says that seven dogs and seven horses 
are, in a sense, the same number. His point is that numbers can be the same 


15 Te might seem that this assumption is not worth taking so seriously. But if one 
reflects upon the great variety of things that can be counted (not just horses and dogs, but 
also things in other categories, like moves in chess, holes in a piece of cheese, and colours 
of nail polish) it can come to seem remarkable that things of such different kinds are 
comparable in respect of plurality. After all, we could not compare such things in respect 
of goodness. (It does not make sense to ask: ‘is the goodness of this good opening move in 
chess as great as the goodness of that good colour of nail polish?) There is, then, some 
reason for Aristotle to make a point of explaining that three opening moves in chess and 
three colours of nail polish can both be the same kind of number, even though they are 
different kinds of three. (Interestingly, there is a passage in the Physics VIL where he 
himself suggests that ‘one’ is homonymous, and that if ‘one’ is, so is ‘two’, 248°19-21.) 
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in kind though they are numbers of different kinds of thing. This follows 
from the claims that we have already encountered about the sameness and 
difference of numbers. Two sevens fall into the same genus, though they 
are numbers of different kinds of thing—of horses and of dogs: 


For time that is equal and simultaneous is one and the same. And even those 
which are not simultaneous are the same in kind. For if there were dogs and 
horses, seven of each, there would be the same number. Thus, also of changes 
that reach a limit together there is the same time, even if one is quick another 
not, and one is movement and another alteration. (223°3-8) 


From the fact that changes are of different kinds, it does not follow that 
their times are of different kinds. Even non-simultaneous changes that are 
of different kinds are not, because of this, at different kinds of time 
(223°4). 

If different kinds of change can be at the same kind of time, then we 
are not forced to say that there are two different simultaneous times 
whenever two different kinds of change are going on simultaneously. 
Hence, the fact that there are different kinds of change does not threaten 
Aristotle’s view that all time that is equal and together is the same. ° 

I have argued that Aristotle only makes this point about sameness of 
number in order to undermine one reason for thinking that there could 
be two distinct but simultaneous times. But does he have any more 
positive explanation of how it is possible for there to be one time of 
many different changes? He may be hinting at such an explanation in a 
somewhat strange remark he makes at the end of the passage we have 
been considering (223^10—12). In this remark, he compares the time of 
simultaneous changes not just to equal numbers, but to the numbers of 
things that are equal and together (hama). 


NUMBERS OF THINGS THAT ARE EQUAL 
AND TOGETHER 


Time is everywhere the same, he says, because also the number is one 
and the same of things that are equal and together: 


16 Note that, in this passage, Aristotle again speaks of time that is ‘together’ (ama). 
Again, we have to take him to be speaking loosely (as I explained above, p. 114). 
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... though changes are different and separate from each other, time is every- 
where the same, because the number too of things equal and together is one and 
the same everywhere. (223°10-12) 


I have explained the sense in which equinumerous groups of different 
kinds of thing have the same number. But what can Aristotle mean by 
this claim that the number of things that are equal and together (or 
simultaneous: ama) is one and the same?!" Surely, the number of 
things that are equal is the same (in whatever sense it is the same), 
regardless of whether those things are together. 

It is possible that the word ‘together’ here is just a slip. In that case, he 
is simply repeating his point that two equinumerous groups have the 
same kind of number. But there is also a more interesting possibility. 
Aristotle could be making a new claim. He could be claiming that the 
fact that certain groups are not just equal but also together implies that 
there is some other, stronger sense in which they have one and the same 
number. What might he mean by this? 

Any answer to this must necessarily be speculative. But there is one 
possibility that accords very well with the interpretation that I have been 
presenting. It depends on the idea that collections of things can be 
arranged in such a way that we are able to count several different 
collections in one and the same act of counting. For instance, if a 
collection of seven horses is paired with a collection of seven men, one 
man on each horse, then we can count the horses and the men together. 
Suppose we are using a collection of seven pebbles to count with. We 
can use these pebbles to count at the same time both the horses and the 
men. This is the sense in which there can be one number of things that 
are equal and together. In the case of changes, it is when they are 
together (in the sense of being simultaneous) that we can count several 
of them with just one action of counting. Just as we could use the same 
seven pebbles to count both the horses and the men on them, so also we 
can use the same now to count any changes that are simultaneous. 

If this is right, then Aristotle is saying that there is one time of 
changes that are equal and together just because they can (like a group 
of men paired with a group of horses) be counted in one and the same 
act of counting. The group of nows serves as a kind of number with 


7 As T have already explained, the word hama can mean simultaneous (i.e. together in 
time) and can also mean together in other ways (e.g. together in place). 
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which we count. We can count changes that are equal and together 
using one and the same group of nows. Because of this, all such changes 
are at one and the same time. 

Further evidence that Aristotle thinks of nows in this way is provided 
by a difficult passage at the end of chapter 11. In this passage, he 
describes the now as a kind of number with which we count. He 
connects this, in a way that he does not make explicit, with the fact 
that there can be one and the same number of different equinumerous 
groups of things: 


So in so far as the now is a limit, it is not time, but an attribute of time, but in so 
far as it counts, it is a number. (For the limits are only of that of which they are 
limits, but the number of these horses, the ten, is elsewhere too.) (220?21—4) 


His point, I think, is that though the now is not time, it has a special role 
in time. A series of nows is a kind of number with which we count 
change. The now, if it is to count change, must be more than a mere 
limit. If nows were simply limits of changes, then each now would be 
defined in terms of some particular change that it limited. It is because 
the nows are a number with which we count change that it is possible to 
count all simultaneous changes with one and the same now. When we 
count a now, we are counting divisions in all the changes that are going 
on at it. So when we count out ten nows, we are counting many 
different tens. Just as we could use the same group of ten things, e.g. 
ten pebbles, to count ten horses and ten dogs, so we can use these ten 
nows to count ten divisions in this change and ten divisions in that other 
change.'® 


1B My interpretation does not solve all the difficulties about this passage. It is odd to 
find Aristotle saying that the now (as opposed to a series of counted mows) is a number. 
Moreover, it is not clear quite what he means when he says that the ten of these horses is 
'also elsewhere'. On my interpretation, what one would expect him to say is that the ten 
that is the number we use to count these horses could also be used to count ten things of 
some other kind (for instance, ten dogs). 


8 


The Sameness of Earlier 
and Later Times and Nows 


The account I have attributed to Aristotle relies heavily on claims about 
the now. It is by counting nows that we count time. Because one and the 
same now is the now of many different changes, in counting a now, we 
divide all the changes that are occurring at it. Moreover, the identity of 
times depends on the nows that bound them: earlier and later times are 
different because they are counted out by different nows; the time of 
things that are simultaneous is the same because it is bounded by one 
and the same pair of nows. We have seen, then, that the now has an 
important role in Aristotle’s account of time. It remains for us to 
consider what the now must be like if it is to play this role. 

"The now’, Aristotle says, ‘is in a way the same always and in a way 
not the same’ (219^12—13). In the last chapter, we saw that one and the 
same now could divide different simultaneous changes; here, I am 
concerned with the sameness and difference of earlier and later nows. 
It turns out that there are two distinct ways in which earlier and later 
nows are the same. They are the same in definition, in that they are all 
nows, but they are also the same in another, less obvious way. That they 
should be the same in this second way is, I shall argue, of central 
importance in Aristotle’s account. It is only because they are the same 
in this way that it is possible to count them. 

This discussion of the now is one of the most difficult parts of his 
account. It is difficult partly because, in it, he makes heavy use of two 
analogies, each of which is potentially misleading. He compares the 
now’s relation to time on the one hand to the relation of a point to a line 
and, on the other hand, to the relation of a thing-in-motion to its 
motion. Because this discussion is so difficult to follow, I shall first lay 
out what I take to be Aristotle’s views about the sameness and difference 
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of earlier and later nows and only then go on to look at the two analogies 
by means of which he explains them.’ 


TWO WAYS IN WHICH EARLIER AND LATER NOWS 
ARE THE SAME 


(1) The Same (and yet Different) in Logos 


One sense in which all nows are the same is, simply, that they are all 
nows. They are all, that is, the same in Jogos or definition.” To be a now 
is to be something that lies between the past and the future. As Aristotle 
says, ‘the now is a link (sunecheia) of time, for it binds together the past 
and the future’ (222710—11). 

Earlier and later nows are also different from each other. They are 
different in being (einai) (219927). It is interesting to note that the 
difference between earlier and later nows is intimately bound up with 
their sameness. Each now, when it is, unites a past to a future. In that 
respect, the nows are all the same. But for each now, there is a different 
past and a different future. Because of this, though each now unites a 
past to a future, what it is for the now to unite the past to the future is, in 
each case, different. As I shall explain, this relation between the same- 
ness and the difference of earlier and later nows has a parallel in the 
relation between the sameness and difference of earlier and later stages 
of a thing-in-motion.? 


(2) That, by Being which the Now is, is the Same 


There is also a second way in which earlier and later nows are the same 
as each other. Aristotle expresses this second way in which the nows are 


! The plausibility of my interpretation of Aristotle’s views on the sameness and 
difference of nows depends partly on its ability to make sense of these analogies. 
Hence, some of the evidence for claims I make in the next section comes in my discussion 
of the analogies, later in the chapter. 

Aristotle points out that the thing-in-motion also, in a sense, remains the same in 
definition (220*7-8). 

The reason why I use this contrived term ‘thing-in-motion’, rather than the more 
natural ‘moving thing? will become clear below (pp. 134-8). As I shall explain, ‘thing-in- 
motion refers to an entity that is by definition in motion, as opposed to something that 
happens to be moving. 
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the same using an odd phrase. He says that that, whatever it is, by being 
which the now is, is the same’ (219^ 14—15).* Before we can understand 
the point he is making here, we need to see why he thinks it important 
to show that the nows are the same, not just in definition, but also in 
some further way. 

This is important because if time is to be a number, earlier and later 
nows must be countable. Aristotle twice compares the now to a unit? 
When we count the members ofa collection, the units we count must all 
be in some respect the same. That is just what it is for them to be units 
in a countable collection. In order for us to count, we must be able to 
give some answer to the question ‘what is it that you are counting?’. As 
we have seen, there is something odd about counting nows: the nows we 
count do not exist independently of our counting. There is a sense in 
which we create the series of nows by counting it. Nevertheless, there 
must be some description of what it is that we are creating and counting. 
If the nows we are creating are countable, there must, independently of 
our counting, be some respect in which they are all the same. 

The fact that the nows we count are the same in definition cannot be 
what provides this basis for counting them. As we have seen, for the 
nows to be the same in definition is for each of them to unite a past with 
a future. But the possibility of uniting a past with a future itself depends 
on there being a countable series of nows. This is because there can only 
be a past and a future to be united by the now, if there is a countable 
before and after in time. If there were no such before and after in time, 
there might still be a distinction between being past and being future," 
but there could not be a single ordered series of times stretching further 
and further into the past and another ordered series of times stretching 


^ For a discussion of this phrase, see the Appendix. 

5 Physics IV.11.220°4 and 12.221°13-15. 

This is one of the reasons why time’s relation to a now is not like a line’s relation to a 
point on that line. Two segments of a line can be joined at a point, just as the past and the 
future are joined at a now. But each segment of the line exists as a unity whether or not 
any points are marked out in it, whereas there can be neither a unified past nor a unified 
future unless there is a before and after series of nows. 

7 As I shall explain in Ch. 10, there can only be a countable before and after in time, if 
a before and after in time is in fact counted. But on Aristotle’s view, whether or not a 
particular event is past or future must, surely, be independent of our counting. After all, 
he says elsewhere that everything that is either past or present is necessary, whereas some 
future events are not yet necessary (De Interpretatione 9). 
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further and further into the future. In that sense, there could not be 
either a past or a future. It follows that the nows are only the same in 
definition—they are only things that unite a past with a future— 
because they are countable. As Aristotle says, it is because the before 
! : i^ ou) 

and after is countable that the now is what it is.^ The fact that nows are 
the same in definition cannot, then, be a precondition for their count- 
ability. This, I think, is the reason why Aristotle is at some pains to show 
that earlier and later nows are not merely the same in the sense that they 
are all nows but are also the same in some other way. He tells us that 
that, whatever it is, by being which the now is is the same. 

What does he mean by this? A clue comes in one of the passages in 
which he compares the now to a thing-in-motion. He says there: 


That, whatever it is, by being which the now is is the same (for it is the before and 
after in change). But its being is different: it is in so far as the before and after is 
countable that the now is [what it is]. (219°26-8) 


When he writes of that, whatever it is, by being which the now is Aristotle 
means to refer to what it is about the now that holds independently of 
its countability. If we abstract from the fact that nows are countable (and 
hence also from their relation to time), what we are left with is the nows’ 
relation to change. The nows form a series of before and after potential 
divisions in changes. It is by being before and after in change that the 
now is what it is. When we count nows, what we are doing is counting 
before and after potential divisions in changes in a certain way. The 
earlier and later nows we count are all the same in that they are all 


* An interesting consequence of my interpretation here is that Aristotle is committed 
to the view that if there were no before and after in time, there might be a distinction 
between being past and being future, but there could not be what modern philosophers 
(following McTaggart) have called an ‘A series’. There would not be an ordered series 
stretching further and further into the future and an ordered series stretching further and 
further into the past. 

? 21925, 219°28. He says ‘in so far as the before and after is countable, the now is’. I 
take this to mean, not just that the now exists because the before and after is countable, 
but also that the now’s being what it is (a now) depends on the countability of the before 
and after. There is an alternative possible translation of this line. It could be translated: 
‘the now is the before and after, considered as countable’ (see, e.g. Hussey (1993: 45) ). 
However, my interpretation does not depend upon the translation of this line. The 
position I attribute to Aristotle here also follows from other things he says. It follows 
from his view that the now is essentially a unifier of the past with the future (222°10-11), 
together with the view that there cannot be a past or a future to be unified unless there is a 
single countable before and after in time. 
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potential divisions we make in changes. That is, every now that we 
count is a potential division in the before and after in some change or 
other. Of course, there is a sense in which even this way of being the 
same depends on our counting. We create potential divisions in changes 
as we count them. But the important point, for Aristotle’s purposes, is 
that what it is to be a potential division in a change can be explained 
independently of any reference to our counting: a potential division is a 
point at which a change might be interrupted. To count nows is to 
create and count such potential divisions. 

In what sense, though, is being a potential division in some change or 
other a way of being the same? Aristotle distinguishes between several 
different ways of being the same in his philosophical dictionary in 
Metaphysics V. One way of being the same is to be ‘one by analogy’.'® 
Things are one by analogy which are related ‘as one thing is to another 
(allo pros allo) (1016°34-5). An example Aristotle gives elsewhere is 
that the straight line and the plane are one by analogy because ‘as the 
straight line is in length, so is the plane in surface’ (Metaphysics 
XIV.6.1093^18—20). This, I think, is the way in which earlier and 
later nows are the same. As one now N1 is to the before and after in 
change C1, so another now N2 is to the before and after in change C2. 
N1 and N2 are the same in that each is the marker of the before and 
after in some change. When we count nows we are counting markers of 
potential divisions in changes. 


THE TWO ANALOGIES BY WHICH ARISTOTLE 
ILLUSTRATES HIS ACCOUNT OF THE NOW 


Aristotle uses two analogies to explain the ways in which earlier and later 
nows are the same. He uses an analogy between the now and a point on 
a line to illustrate the fact that any now binds together a past and a 
future. Just as all points on the line unite two sections of the line, so all 
nows unite a past with a future. However, the now's relation to time is 


10 He says, in Metaphysics V.9, that 'things are said to be per se the same in as many 
ways as they are said to be one’ (V.9.1018*4—5); that is, for each way of being one, there is 
a corresponding way of being the same. He discusses the different senses in which things 
can be one in Metaphysics V.6. Among them, he lists being one by analogy (1016°31-2). 
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not quite like a point’s relation to a line. Different nows are the same as 
each other in a further way in which points on a line are not. In order to 
illustrate the other respect in which nows are all the same, he relies upon 
a different analogy. For this, he turns to an analogy between the now and 
a moving point, or, more generally, between the now and a thing-in- 
motion. A thing-in-motion is, like the now, the same in two different 
respects. As it passes through different change-stages, the thing-in- 
motion is not only the same in definition, but also the same in respect 
of that being which it is. 


THE NOW’S RELATION TO TIME AND A POINT'S 
RELATION TO A LINE 


We looked earlier at Aristotle’s view that there are structural corres- 
pondences between time, a movement, and a line.'' His account of the 
now implies that it is an indivisible boundary that unites the past and 
the future and divides the past from the future. Given this description, it 
is very natural to picture time as a line and the now as a point on the 
line. Already, in the puzzles at the beginning of his account, he has raised 
some difficulties with this picture. In his discussion of the now, he 
claims that there are important differences between a line’s relation to 
a point on it and time's relation to the now.'? 

A point on a line can both divide the line into two parts and join the 
line together. The point can do this because it is a limit of each part of 
the line: ‘it is the beginning of one and the end of the other’ (220711). 
Similarly the now makes time continuous (it binds together the past and 
the future) and it is a limit of time, being (at least, in a sense) the end of 
the past and the beginning of the future (222710—12). This much the 
now and the point have in common. But there are nevertheless import- 
ant respects in which they are different. A line can actually be divided at 
a point on it. For instance, we can cut the line in half and separate the 
two halves. Or, in a movement over the line, we can stop at the point 
and then move on again (220*12-13).P? But time cannot in the same 


11 See Part II. 

7? IV,11, 220°10-21, IV.12, 222710-20. 

5 By doing this, Aristotle thinks, we create a kind of double boundary. Any double 
boundary of this sort makes an actual division in the line. 
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sense be divided at the now. The now is always different, so we cannot 
stop at the now, making of it an end and a beginning (220*13-15). 

This raises a question. In what sense does the now divide the past 
from the future? Aristotle says that it ‘divides potentially’ (222*13-14). 
It divides potentially because it can mark a boundary in change, and 
hence in time, even though it cannot make this boundary into a 
beginning and an end. As I said in the Introduction, Aristotle must be 
relying here on the analogy between the now and a point. A point that 
has been marked on a line but at which nothing has stopped is a 
potential division on the line. It marks the line into two parts but 
does not actually divide the parts from one another. Similarly, a now 
is a potential division in time since it marks the time into two parts, 
though it does not (and in fact cannot) actually divide the parts from 
one another. "4 

The now also has a role in unifying time that the point does not have 
in unifying the line. As we have seen, there is a sense in which the point 
unifies the line. If there is to be one line instead of two, the point that is 
the end of one half of it must also be the beginning of the other half. But 
on Aristotle’s view, the line is prior to the point: the line can exist as a 
unity whether or not we create a point on it by marking out a potential 
division. Moreover, when two line segments are joined at a point, each 
segment itself exists as a unity whether or not we mark points on it. 
Time is not, in this way, prior to the now. The unity of time depends, in 
part, on our counting nows.'” Because of this, different nows need to be 
the same in a sense in which different stationary points on a line do not. 
They must be the same in some way that does not depend on their 
relation to time. 

To illustrate this further way in which nows are the same, Aristotle 
invokes a different view of the relation between a point and a line. 
Certain mathematicians, he says, think that a line is what is traced out 
by a moving point (13.222*14—17). Aristotle himself does not share this 
view. But he uses it nevertheless as a model for the relation between time 
and the now. 


14 For all this, see my discussion of divisions in time and in change in the Introduc- 
tion. As I said there, it is somewhat puzzling that Aristotle thinks it makes sense to say 
that something divides potentially when that thing could never divide actually. 

15 As I explained above, pp. 127-8, there cannot even be a unified past or a unified 
future, unless there is a before and after series of nows. 
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The now is the same in something like the way in which (on this 
mathematicians’ view) a point tracing out a line is always the same 
point. It is because the now remains the same in this way that it is able to 
tie together time and make it a unity: 


It [the now] divides potentially. And in so far as it is such, the now is always 
different. But in so far as it ties together it is always the same, just as in the case 
of mathematical lines (for it is not always the same point in thought. For it 
divides in one place and another. But in so far as it is one, it is the same 
everywhere). (222°14-17) 


This analogy between the now and a moving point is, in fact, just a 
specific instance of a more general analogy that Aristotle develops at 
greater length. For a full understanding of Aristotle's views on the 
sameness of earlier and later nows we need to turn to his discussion of 
the analogy between a now and a thing-in-motion. 


THE NOW AND THE THING-IN-MOTION 


He draws an extended analogy between the now and a thing-in-motion. 
The now remains the same while being ‘different and different’ just as a 
thing-in-motion remains the same, while it is different by being in one 
place and another (21 913-22). In fact, the now is like a thing-in-motion 
inanumber of ways. We knowtime by the now, justas we know movement 
by means ofa thing-in-motion (219°28-31). The now unites and divides 
time just as a thing-in-motion unites and divides a movement (220*4—9). 
And the nowand time are together (hama), as are the thing-in-motion and 
its movement (22071—3).!° 

Not surprisingly, the fact that he draws this analogy has often been 
taken to show that he thinks the now is itself something that moves, 
constantly progressing in a futurely direction.'’ On this view, there is 
just one now. This now is always different in the sense that at each 
moment it is a different dated instant. If this were what Aristotle meant 


16 T take Aristotle’s odd expression ‘the number of the thing-in-motion’ (220*2-3) to 
refer to the now. The thought, perhaps, is that when we count the now, we count 
whatever stage of the thing-in-motion is at the now. In that sense, the now is the number 
of the thing-in-motion. 

17 This is Hussey’s view (1993: see especially xliiixlvi and 152-7). 
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to say, then the account I have given above of the sameness and 
difference of nows would be mistaken. As we shall see, there are many 
reasons for doubting the moving-now interpretation. But if we reject 
this interpretation, we are left with the difficult task of explaining how 
Aristotle does mean us to understand the analogy between the now and 
a moving thing. 

An important reason for doubting the moving-now interpretation is 
that it ascribes to Aristotle a view that is incompatible with two of his 
other doctrines. First, he says elsewhere that things that are indivisible 
cannot move. Since he thinks that the now is indivisible, this implies 
that the now too cannot move.'? Second, as we have already seen, he 
claims that time is not a kind of movement.” His argument for this was 
that if time were a movement, then it would have to be the sort of thing 
that could be faster or slower. A parallel argument could be given against 
the view that the now moves: if the now were something that moved, its 
movement would have to be the sort of thing that could be faster or 
slower. 

These considerations don't themselves provide a decisive reason for 
rejecting a moving-now interpretation. After all, a general claim, made 
at the beginning of the argument, may turn out to need modification as 
the argument progresses. But there is no indication in the text that 
Aristotle thinks these two claims should be modified. He does not, for 
instance, explain that there is a particular kind of movement (the 
movement of the now) that need not be faster or slower. Nor does he 
argue that the now is special in some way that allows it to move even 
though it is indivisible. 

There is, in any case, an independent reason for rejecting the moving- 
now interpretation. The language with which Aristotle expresses his 
claim about the sameness of the now suggests that he does not mean to 
imply that the now is something that moves. He says that that, whatever 
it is, D being which the now is (ho de pote on esti to nun) is the same 
(219°14-15). This phrase ‘ho pote on X estin is hard to construe and just 
what Aristotle means by it is controversial.”° But whatever he means by 
it, it clearly is not his standard way to refer to the way in which 


8 Physics VI.10 240°8- 241726. 
19 Physics TV.10 218°9-18. See above Ch. 2. 
20 | explain my interpretation of it in the Appendix. 
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something remains the same through change.’ His usual way to 
describe the way in which the subject of a change remains the same is 
to say that the underlying thing, or Pupokeimenon, remains one and the 
same in number but is not one and the same in form.”” The fact that he 
does not say this in his discussion of the sameness of nows is in itself a 
prima facie reason to doubt that he is straightforwardly claiming that 
the now is a kind of moving thing.” 

But if, as I have been arguing, Aristotle is not simply claiming that the 
now is a kind of moving thing, what is the point of the analogy? How 
does the comparison of the now with a thing-in-motion help us to 
understand the sameness and difference of earlier and later nows? How, 
indeed, is it possible for the now to be the same and different in the way 
that a thing-in-motion is the same and different, without itself being 
something that moves? 

In order to answer these questions, we need to look more carefully at 
Aristotle's claims about the thing-in-motion. I want to argue that in this 
context Aristotle is not using the term ‘pheromenon , which I have been 
translating 'thing-in-motion', as he normally would, to refer to the 
subject of a movement: the thing that happens to be moving.” He is 
not, that is, referring to some concrete particular—a stone, Coriscos, 
etc.—which is first in one place and then moves to another place. On 
his standard view, when a stone moves from A to B, the stone remains 
what it is (a stone) throughout the movement and it is first at A and then 
at B. Similarly, with other kinds of non-substantial change. If Coriscos 
changes from being pale to being dark, then one and the same thing, 


?! [n our passage Aristotle does say that that being which the pheromenon (thing-in- 
motion) is remains the same through the change, but I shall argue that ‘pheromenor here 
must be understood in a special sense. 

7? See, for example, Physics 1.7.190*15—16. 

75 A further disadvantage of the moving-now interpretation is that it has very little to 
say about the relation between Aristotle's claim that the now remains the same and the 
rest of his account. On the interpretation I have proposed, the claim that earlier and later 
nows are in some way the same is essential to the overall view that time is a countable 
number. Hussey (who puts forward a moving-now interpretation) says that the claim 
that the now remains the same has no function within the rest of Aristotle’s account. It is, 
he suggests, a claim Aristotle accepts solely because of the phenomenology of time: ‘in 
accepting the existence of a persistent present Aristotle complicates his theory consider- 
ably. The fact must be that Aristotle thinks he has to accept the notion of a permanent 
present as given in the phenomenology of the subject. The notion does no further work 
within Aristotle's system' (Hussey 1993: xliv). 

7^ That is why I have been using the odd translation 'thing-in-motion'. 
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Coriscos, first has the property of paleness and then, at the end of the 
change, the property of darkness. 

That this is not what he means by thing-in-motion can be inferred 
from the first passage in which he talks of the sameness and difference of 
the thing-in-motion. He says there: 


This [the thing-in-motion] is the same in respect of that, whatever it is, by being 
which it is (for it is a point or stone or something else of this sort), but it is 
different in account, just as the sophists assume that being Coriscos in the 
Lyceum is different from being Coriscos in the market. (219°18-21) 


Point and stone here are examples of ‘that, whatever it is, by being which 
[the thing-in-motion] is’. What he seems to be saying is that when a 
stone or a point moves from A to B, that by being which the thing-in- 
motion is (i.e. the stone or the point) remains the same.” That by being 
which the thing-in-motion is is, then, the subject of the movement (i.e. 
the thing that moves). Aristotle uses the phrase ‘that being which X is’ in 
such a way as to distinguish between X and that being which X 
is.” So there is good reason to think that what Aristotle calls the 
‘thing-in-motion’ (pheromenon) is distinct from that by being which the 
thing-in-motion is. In other words, the ‘thing-in-motion is distinct from 
the subject of the movement. 

If this is right, then by ‘the thing-in-motior Aristotle must be referring 
to something that is distinct from (though closely related to) the thing 
(such as the stone or the point) that happens to be in movement. My 
proposal is that ‘the thing-in-motion’, as he uses the term here, is some- 
thing that is defined as being in movement: not this stone but this-stone-in- 
movement-from-A-to-B.^" When he says that the thing-in-motion 
remains the same in a way because that by being which it is, namely 
the \subject of the movement, remains the same, his point is that the 
sameness of this-stone-in-movement-from-A-to-B depends on the sameness 
of this stone. 

Some support for this proposal can be found in Aristotle’s remarks 
about the way in which Coriscos remains the same. He says that the 
thing-in-motion is different in the way that the sophists say that Coriscos 


?5 Aristotle is appealing here to the view that a point is something that creates a line by 
moving, a view that, as we have seen, he invokes more explicitly at 222715-17. 

26 See Appendix. 

?7 The proposal is also defended by Broadie (1984). 
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being in the market and Coriscos’ being in the Lyceum are different. If 
he were thinking of a thing-in-motion as a subject of movement, he 
could simply have said that it was different as Coriscos is different by 
being in one place and then another. Why, then, this mention of the 
sophists? Aristotle says elsewhere that the sophists are concerned above 
all with the accidental and he cites, as an example of a sophistic puzzle, 
the question whether Coriscos and musical Coriscos are the same.^? The 
sophistic argument that he is referring to in our passage of the Physics is 
probably something like the following. ‘Being in the market is different 
from being in the Lyceum. Coriscos is first in the market and then in the 
Lyceum, so Coriscos becomes different from himself’. Aristotle’s stand- 
ard response to an argument of this sort would be to say that it mistakes 
an accidental for an essential difference. Coriscos is essentially a man 
and he remains the same man while undergoing change in place.’? In 
this passage, though, Aristotle is not using the term ‘pheromenon (or 
‘thing-in-motion’), as he standardly does, to refer to something like 
Coriscos that moves. Instead, the thing-in-motion to which he is 
referring is Coriscos-in-movement-from-the-market-to-the-Lyceum. It is 
not merely an accidental feature of the entity Coriscos-in-movement- 
from-the-market-to-the-Lyceum that it is always different. Rather, this 
(somewhat strange) entity can only remain the kind of thing it is by 
being always in different places. This explains why he invokes the 
sophistic view about the way in which a thing-in-motion is always 
different. The now is analogous to a thing-in-motion as such a thing 
would be conceived by the sophists.?? 

Understanding ‘thing-in-motior in this way also helps to make sense 
of an otherwise puzzling remark he makes later. The thing-in-motion 


28 Metaphysics V1.2.1026°15—21. 

2? He emphasizes in the Categories that a substance is something that can remain one 
and the same in number, while having at different times different accidental properties. 
For example, an individual man, remaining one and the same, can be pale at one time 
and dark at another (Categories 5. 417—21). 

It is interesting that both of the analogies Aristotle draws to illustrate his views 
about the now make use of theories that he himself does not accept. As we have seen, he 
compares the relation between time and the now to the relation between a line and the 
point that traces out the line (according to certain mathematicians) (222715—17). And he 
also compares the relation between time and the now to the relation between a move- 
ment and a moving thing (as the moving thing is thought of by the sophists) (219°19- 
21). His reliance on such analogies reflects, I think, the difficulty he has in spelling out 
this further way in which earlier and later nows are all the same. 
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and motion are together, he says, in the way that the now and time are 
together (220°1-2).This remark suggests that a thing-in-motion cannot 
exist without its movement (just as the now cannot exist without time) 
(219°33-220°1). If by ‘thing-in-motion’ Aristotle meant the thing, e.g. 
Coriscos, that happened to be moving, this remark would be very hard 
to explain. Coriscos still exists when his movement to the market is over. 
But the comparison he is drawing makes clear sense if we take ‘thing-in- 
motion to mean: thing defined as in movement. Coriscos-moving-from- 
the-Lyceum-to-the-market is an entity that only exists together with the 
movement. 

Aristotle says that the thing-in-motion is what makes the movement 
one. To do this, it must remain the same in account (/ogos): the 
movement is one because the thing-in-motion is one, ‘and not because 
that, whatever it is, by being which it is (ho pote on) is one, for that might 
leave a gap, but one in account (/ogos)’ (220*6—8). The reason why it is 
not enough for the moving thing to remain the same in respect of that, 
by being which, it is is that the movement might stop, even though the 
subject of the movement remained the same. For example, Coriscos 
could still persist even if there was a gap in his movement to the market. 
On the other hand, Coriscos-moving-from-the-Lyceum-to-the-market is 
not something that could persist through such a gap. So there will be 
one unified movement just in case the thing-in-motion (e.g. Coriscos- 
moving-from-the-Lyceum-to-the-market) remains the same in logos?! 

Ofcourse, for the thing-in-motion to remain what itis (thatis, to remain 
the same in account), it must also, in another sense, be always different in 
account. Coriscos-moving-from-the-Lyceum-to-the-market can only re- 
main what itis by being first Coriscos-in-motion-through-point-P1, then 
Coriscos-in-motion-through-point-P2, and so on. The thing-in-motion 
is different ‘by being in one place and another’ (219°21-2). It is a strange 
kind of entity that, like Heraclitus’ posset, can only remain the same by 
being ever different.?? 


5! This account of this passage is developed by Broadie (1984: 121). For an alterna- 
tive, see Hussey (1993: 158). 

? This strange entity, the thing-in-motion, is introduced partly as a response to a 
problem for Aristotle’s project here. The problem is that he needs some account of what 
it is for one and the same change to continue without gaps. Elsewhere, he says that if a 
change is to be one it must (among other things) take place in one continuous time 
(Physics V.4.227°29-228"1). If, for instance, the change starts at 2 p.m. and ends at 
3 p.m., then it must be going on during all the intermediate periods of time. This is what 


138 Sameness and Difference: Times and Nows 


This thing-in-motion, Aristotle tells us, is that by which we know the 
before and after in change (219^ 23—5). The fact that it is the same and 
yet different in the way I have described explains how it can have this 
role. We know that the earlier and later stages of a movement differ 
from each other by recognizing the way in which the thing-in-motion is 
different in /ogos; we know that they are all stages of one and the same 
movement by recognizing the way in which the thing-in-motion re- 
mains the same in /ogos. 

I have argued that when Aristotle compares the now to a ‘thing-in- 
motion’, he is drawing an analogy between the now and this strange 
entity: the thing defined as in motion (or, as I have called it, the ‘thing-in- 
motion). With this in mind, it is possible to see the parallels between 
the sameness and difference of the thing-in-motion and the sameness 
and difference of earlier and later nows. 

The thing-in-motion is, like earlier and later nows, the same in two 
different respects. One way in which the nows are the same is that they 
are the same in definition or account (/ogos). As we have seen, the now is 
something that only remains the same in /ogos by being always different 
in Jogos. It is the same, in that it is always what unites the past and the 
future. It is different in that it is always uniting a different past to a 
different future. The thing-in- motion too is something that is always 
different in /ogos (21951922) but is also, in a way, always the same in 
logos (220°7-8). Like the now, it is an entity that only remains the same 
in /ogos (only remains, say, Coriscos-in-movement) by being (in another 
sense) always different in /ogos (being Coriscos-moving-through-P and 
then Coriscos-moving-through-P1). 

We have seen also that earlier and later nows are the same in another 
way: that, whatever it is, by being which they are is the same. Each 
now divides the before and after in some change. It is because any 
now is a divider of a before and after in change that it is possible to 
count a single series of nows. Similarly, that, whatever it is, by being 


ensures that there are no gaps in the change. In Physics IV, he says that time follows 
change. He cannot, then, appeal here to facts about the continuity of time to explain the 
unity of a change. Instead, he appeals to the sameness of the moving thing itself to 
explain the unity of the movement. An appeal to the subject of the motion could not 
provide this explanation. Hence, the need to introduce this odd entity, the thing-in- 
motion. This is, of course, a somewhat unsatisfactory answer to the problem, unless it can 
be shown that the sameness of the thing-in-motion does not itself depend on the 
sameness of the motion. 
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which the thing in motion is is always the same. For instance, Coriscos- 
in-motion-from-the-Lyceum-to-the-market remains that by being 
which it is, namely Coriscos. That there should be one subject of the 
movement (e.g. Coriscos) is a necessary condition for there being one 
movement. Hence, just as the sameness of that by being which the now is 
is a necessary condition for the unity of time, so also the sameness of that 
by being which the thing-in-motion is is a necessary condition for the 
unity of the movement. 
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Being in Time 


Aristotle uses the view of time that he has sketched to draw a distinction 
between things that are in time and things that are not (220°32-222°9, 
222^16—27). The things that are in time, he claims, are all and only 
those that have a finite duration. Something that does not exist now can 
nevertheless be in time, so long as it exists for a limited length of time in 
the past or the future. The class of things that are not in time includes 
those things that never exist, but it also, more surprisingly, includes 
certain things that do exist. Anything that lasts forever exists without 
being in time (2213-4). 

As we shall see, this notion of being in time falls out from his view 
that time is both a number and a measure of change. Something is in 
time, he says, just in case there is a time that is its number or, equiva- 
lently, its being is measured by time. The surprising claim that things 
that last forever are not in time is a consequence of this. If something 
lasts forever, there is no time that is its number (since we cannot count a 
now at which it begins and a now at which it ends) and its being cannot 
be measured by time (since it does not have a definite measurable 
duration) (2214-5). 

But although it is presented as a consequence of his more general 
account of time, this claim that there are some things that are but are 
not in time is hard to reconcile with some of Aristotle’s other views. At 
the very beginning of his account, he makes a strong assumption about 
time’s universality. Time is, he says, ‘both everywhere and with every- 
thing’ (218°13). That is one of the reasons why it cannot be a kind of 
change. But if there are some things that are but are not in time, how 
can time be ‘everywhere and with everything’? 

If this were the only difficulty, he might solve it by modifying his 
initial assumption about time’s universality. There is, in any case, a 
passage in the De Caelo that implies that time is not, strictly speaking, 
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universal. Aristotle argues there that things outside the heavens are not 
in time (or, for that matter in place), his reason being that time is a 
number of change, but nothing that was outside the heavens would be 
able to change.’ However, in our passage from the Physics, he goes much 
further than this. His claim is not just about things that are ‘outside the 
heavens’. He wants to say that none of the things that always exist is in 
time. What is puzzling about this is that, in an Aristotelian universe, 
some of the things that always exist are in constant motion. So he seems 
to be implying here that there are certain changing things that are not in 
time. 

In the light of his other views about time, this is very surprising. 
Whatever he thinks about the general claim that time is universal, he is 
committed at least to the more limited thesis that all changing things are 
part of the temporal order. Indeed, this thesis plays an important role in 
his account. We have seen that his view of the now implies that there is 
one now that is the now of all changes that are going on at it. And he 
goes to some lengths to show that time is a number of all continuous 
change, not just of this or that kind of change (223°32-223°1).> The 
claim that everlasting things are not in time threatens to undermine all 
this. The heavenly bodies last forever and yet are always in motion. How 
can something that undergoes constant circular motion fail to be in 
time? 


! The reason for claiming that nothing outside the heavens would be able to change, is 
that there can be no matter outside the heavens (since anything enmattered has a natural 
place i in the universe) (De Caelo 1.9.279°1 1-22). 

? Indeed, he appears straightforwardly to contradict the claim that certain changing 
things are not in time when he says, at 22230-1, that ‘every alteration and every 
changing thing is in time’. The solution to this apparent contradiction is, I think, to 
distinguish between two senses of ‘in time’. The sense in which all changing things are in 
time is that they are all part of the temporal order. But in the passages I discuss in this 
chapter, Aristotle is explaining a different sense in which something might be in time, 
and in that sense, things that change everlastingly are not in time. It is the purpose of 
this chapter to explain this other sense of being in time. 

? Of course, the fact that an everlasting movement has no beginning or end implies 
that there is a sense in which it has no number. It is not possible to count all the way 
through it from beginning to end. But in another sense it does have a number, 
since any stage in the movement could be counted by counting the now that it was at. 

^ Admittedly, time’s relationship to changes that go on forever is rather different from its 
relationship to other changes. Unlike other changes, those that go on forever do 
not have their own non-temporal before and after order. (See above, pp. 75-7). And the 
eternal rotary motion of the outermost sphere is, because of its regularity, uniquely suited to 
provide a unit for the measurement of time and of change. (See above, pp. 105—6.) But none 
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If we are to reconcile Aristotle’s remarks about being in time with the 
rest of his account, we need to ask what exactly he means when he claims 
that everlasting things are not in time. Does he mean to deny that 
everlasting things stand in temporal relations to other things? Or is his 
point simply that if something lasts forever, it has neither a beginning 
nor an end in time (that is, there is neither a time before it began nor a 
time after it ceased)? The first of these alternatives would conflict with 
his views about the universality of time; the second threatens to make 
the claim that everlasting things are not in time trivially true, thus 
robbing it of any interest. I shall argue that Aristotle accepts neither 
alternative. On his view, everything that changes, whether or not it is in 
time, stands in temporal relations to other things. In that sense at least, 
time is universal.” But to say of some existing thing that it is not in time 
is to say more than that it has no beginning or end in time. Time is 
bound up with the being of those things that are im time in a way that it 
is not bound up with the being of those things that are not. 


ARISTOTLE’S RESPONSE TO PLATO 


The puzzle Aristotle faces is this. On the one hand, he claims that his 
account of time implies that things that don’t begin or end in time are 
not in time. On the other hand, he is committed to the view that some 
of the things that don’t begin or end in time are in everlasting motion. 
One response to this puzzle would be to distinguish between two 
ways in which something could lack a temporal beginning and end. 
Some things, like the heavenly bodies, do not begin or end in time 
because they persist for the whole of time; others lack a beginning or end 
because they are, in some sense, outside time. A distinction of this sort 
can be found in Plato. It will help us to understand Aristotle’s discus- 
sion, if we can explain why he does not follow Plato’s example in 
drawing such a distinction. 


of this is enough to prepare us for the idea that things that are eternally changing are not in 
time at all. 


> Aristotle’s account of time does not, I think, provide us with enough evidence to 
settle whether or not he thinks that the ‘things outside the heavens’, which he mentions in 
De Caelo 1.9, enter into temporal relations. 
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Plato’s most extended discussion of time occurs in the Timaeus. The 
Timaeus presents us with a creation myth. According to this myth, the 
universe was created using a certain model. The creator, or ‘demiurge’, 
modelled the universe on an unchanging and eternal living thing. For 
our purposes, an important aspect of this story is that time is created at a 
certain point. The demiurge creates time, together with the heavens, as a 
way of bringing order to the changing universe, thus making it as like as 
possible to the unchanging, eternal thing on which it is modelled. In 
describing the creation of time, Plato claims that ‘was’ and ‘will be’ are 
‘forms of time that have come to be’ (37e). Though we mistakenly say 
that everlasting being is something that was and is and will be, we 
should, instead, say only that it ‘is’.” This is because everlasting being 
cannot, in any sense, be said to become, whereas ‘was’ and ‘will be’ are 
properly said only of ‘the becoming that passes in time’ (38a). 

It is not entirely clear what to make of this story about the creation of 
time.? But one thing that Plato seems to be doing here is drawing an 
implicit contrast between two different senses in which something 
might be everlasting (aidios). One sense of ‘lasting forever’ is lasting 
for just as long as time does. The heavens are everlasting in this sense; they 
were created along with time and they cannot be destroyed. The other 


6 Timaeus 37c-38e. 

The meaning of this claim depends on whether or not the ‘is’ that is correctly said of 
everlasting being is tenseless. If the ‘is’ is tenseless, then the claim is that everlasting being 
is neither past, present, nor future (so that it is wrong to say of it that it ‘is now). If the ‘is’ 
is present-tensed, then the claim is that everlasting being is always present: it always is 
now and never was nor will be. The latter interpretation seems to be more likely. Plato 
draws no distinction between the ‘is’ that is listed together with ‘was’ and ‘will be’ and the 
‘is that is said of everlasting being. Moreover, at 38°1—2 he says only that ‘was’ and ‘will 
be’ are ‘properly said about the becoming that passes in time’. (Owen (1966) raises 
doubts about whether Plato is employing a fully tenseless ‘is’ here.) 

One question that is often asked is whether the story is meant to be taken literally. 
There was an ancient view, attributed by the Greek commentators to Xenocrates, that 
the Timaeus creation story could be explanatory without being literally true (see Vlastos 
1965a: 383, n. 1). Aristotle considers and rejects this view at De Caelo 1.10.279^32— 
280*10. He makes it quite clear that he thinks Plato holds that time is created. At 
Physics VIII.1, he says: ‘Plato alone holds that time is created, saying that it is 
simultaneous with the world, and that the world came into being (251°17-19). 
Vlastos (1956: 412—14) also argues that Plato's claim that time has a beginning should 
be taken literally, but he points out that for Plato, time is essentially measurable. The 
claim that measurable time only began when the heavens were created is, he implies, less 
bizarre than the claim that things were not even temporally ordered before the creation 
of the heavens. 
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sense of ‘lasting forever’ is having no beginning or end at all. The eternal 
living thing on which the universe is modelled is everlasting in this 
second sense;? it is neither generable nor destructible. 

Because he has the resources to make this distinction, Plato is in a 
position to claim that things that are everlasting in the former sense are 
in time in a way that things that are everlasting in the latter sense are 
not.'° The heavenly bodies last throughout time and engage in constant 
motion. Each year they have a past that is a year longer. We can say of 
them not just that they are, but also that they were and will be. In 
contrast, the eternal living thing, which exists everlastingly without 
beginning or end, is not subject to any kind of change. Since it has no 
beginning, it cannot even be said to accumulate, as the years go by, a 
longer and longer past.'? It is, but it never was nor will be. In this sense, 
it is outside time. 

Aristotle, like Plato, thinks that things that exist everlastingly without 
beginning or end are, in a certain sense, not in time. As we shall see, he, 
like Plato, is swayed by the thought that things that have no beginning 
do not, as time goes by, accumulate a longer and longer past. But for 
Aristotle, the class of such things is much broader than it is for Plato. 
This is because Aristotle rejects one of the basic presuppositions of 
Plato’s account. He rejects the view that time has a beginning.'? If 
time itself has no beginning, then there is no distinction between things 
that last for just as long as time does and things that have no beginning 
at all: anything that lasts throughout time is beginningless. It follows a 
fortiori that anything that has been moving for all time must be 
beginningless. This is why Aristotle, unlike Plato, is committed to the 
view that the heavenly bodies are not in time. 

Because of this, Aristotle must also reject Plato’s view of what it is to 
be in time. He must, that is, reject the view that we can only say ‘was’ 
and ‘will be’ of things that are in time. According to Aristotle, the fact 
that the heavenly bodies move implies that they stand in temporal 


? Plato calls it ‘everlasting’ (aidios) at Timaeus 37d1. 

1? He does not use the expression ‘in time’ here, but he clearly does mean to 
distinguish between the way in which things of these two different kinds are related 
to time. 

!! [t cannot be ‘growing older or younger by the lapse of time’ (Timaeus 38a). For an 
explanation of the addition, ‘or younger’, see n. 27, below. 

5 They do not, that is, grow older. See below, p. 154. 

15 For the argument that time cannot have a beginning, see above, Ch. 4, n. 29. 
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relations to other things. Moreover, on his account, there is an import- 
ant connection between standing in temporal relations and being past, 
present, and future: something can only stand in temporal relations if it 
itself either is, or is divisible into parts that are, successively future, 
present, and past. That this is so is an interesting consequence of the role 
he assigns the series of nows in determining temporal order. As we have 
already seen, to stand in temporal relations is to be ordered by a series of 
nows that we count when we count the before and after in changes. In 
counting a now, we make a division in everything that is at the now. 
Hence, everything that is temporally ordered and is not instantaneous 
can be divided at a now into a part that is before the now (and hence 
past) and a part that is after the now (and hence future). Anything that 
stands in temporal relations is (or at least has parts that are) successively 
future, present, and past. 

I have argued that Aristotle cannot accept Plato's view of what it is to 
be in time. One might expect, then, that his account of being in time 
would contain some direct argument against this view. But in fact, for 
the most part he just assumes that it is false. There is only one place here 
where he seems to have Plato's view of being in time as his target. This is 
in his discussion of the claim that ‘being in time’ is equivalent to ‘being 
when time is. He is at some pains to emphasize that this claim is 
mistaken. ‘It is clear’ he says ‘that to be in time is not to be when time is’ 
(221*19—20). His insistence on this point can seem rather odd. Why 
does he think that this, in particular, is a claim worth refuting? The 
answer, I want to suggest, is that he is using the expression ‘being when 
time is’ to mean being successively future, present, and past. 

Some evidence that ‘being when time is’ should be understood in this 
way is provided by Plato’s use of a similar expression in one of the 
arguments in the second half of the Parmenides. This argument defends 
the view that anything that is must partake of time. It does so by 
claiming that anything that is must be ‘together with time’. Parmenides 
asks, ‘Is not zo be partaking of being with time present, just as was 
is communion of being together with time past and, in turn, will be 
is communion of being together with time future? (Parmenides, 


14 Tt would be possible to have an account of time on which this was not so. One such 
account is given by Hugh Mellor, who claims that there are real temporal relations of 
before and after, but denies that anything is really past, present, or future (Mellor 1998). 

15 Physics IV.12.221*19—26. 
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151e-152a). This notion of being together with time is very close in 
meaning to Aristotle’s ‘being when time is’. When he writes of ‘being 
when time is’, Aristotle means, I think, being together with present, future, 
and past time. Those things that ‘are when time is’ are just those of which 
it is true to say ‘is’ (at some time) and ‘was’ or ‘will be’ (at others).!° 
Aristotle argues that to treat the notion of being in time as if it were just 
equivalent to being when time is is to rob the notion of its significance. 
While it is true that if something is in time then it is when time is, this 
truth does not capture anything important about the essential relation- 
ship between time and those things that are in time. To be when time is is 
simply to be simultaneous with other things. But the fact that something 
stands in this or that relation of simultaneity does not reveal anything 
about the kind of thing it is. In general, he claims, the notion of 
simultaneity is too weak to capture what we mean when we say that one 
thing is in another. To be in place, for instance, is not to be when place 
The right account of being in time, Aristotle assumes, must reveal 
some essential difference between those things that are in time and those 
that are not. The fact that those things that are in time are when time is 
tells us nothing about the essential nature of such things. In that sense, it is 
merely an accidental fact about them (221?23—4).15 
Aristotles argument here involves something of a sleight of hand. 
Whether a thing stands in this or that relation of simultaneity may not 
reveal anything significant about its nature, but whether it stands in any 
relations of simultaneity at all surely does. I have argued that, as 
Aristotle is using the expression, the things that are ‘when time is’ are 
just those of which we can at different times say ‘was’, ‘is’, and ‘will be’ 


16 As I have already said, there is reason to think that Plato's view in the Timaeus is 
that everlasting being is always present, rather than that it is neither past, present, nor 
future. If this is right, then Platos own answer to the argument in the Parmenides would 
be that something that partakes of being can be present, without ever being either past or 
future (and hence without ‘partaking in time’, if that implies being together not only 
with present time, but also with past and future time). Aristotle does not show any 
sensitivity to the distinction between the claim that things that are not in time are always 
present and the claim that such things are neither past, present, nor future. (He does not, 
for instance, consider the view that things that are not in time might be when present time 
is, without ever being past or future.) But that should not surprise us. On his account, 
both claims are equally mistaken. 

17 Indeed, he says, if it were generally true that for x to be in y was for x to be when 
y was, then the fact that a grain of millet existed simultaneously with the heaven would be 
a reason for concluding that the heaven was in the grain of millet (221*21—3). 

8 For my understanding of this passage, I am indebted to Hussey (1993: 165). 
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(and that these are, on his view, just those things that enter into 
temporal relations). The view that there is an important distinction 
between things of this kind and things that only ‘are’ cannot be dis- 
missed simply by appealing, as he does in this passage, to general 
considerations about the significance of particular relations of simul- 
taneity. 

However, the rest of Aristotle’s account of time does provide some 
support for the point he is making here. According to this account, 
everything that is is when time is. That is to say, everything that is enters 
into temporal relations and is (or at least has parts that are) successively 
future, present, and past.’ This suggests that being when time is is not a 
matter of being related to time in any specially significant way. 

Aristotle wants to claim that among the things that are when time is 
there is a class of things that stand in a special relationship to time: their 
being is, in a sense still to be explained, bound up with the being of 
time. His account of being in time is designed to distinguish these things 
from everything else. To understand what is special about the way in 
which these things are related to time, we need to look more closely at 
Aristotle’s positive characterization of being in time. 


THE TWO CRITERIA FOR BEING IN TIME 


When Aristotle says that those things that have a finite duration are just 
those things that are ‘in time’, he is not simply telling us how he 
proposes to use the expression ‘in time’. He is making a substantive 
claim about the way in which things that have a finite duration are 
related to time. So, at least, I shall argue. 

But what exactly is he claiming about such things when he says that 
they alone are 'in time? As we have seen, he does not think that they are 
the only things that stand in temporal relations. Nor does he want to say 
that they are the only things that can be past, present, or future. On his 
view, they are not even the only things that are capable of movement. All 


1? The only possible exceptions to this general claim are the ‘things outside the 
heavens’, mentioned in De Caelo 1.9.279*11—22 (see n. 144 above). Aristotle may be 
suggesting, in the De Caelo, that such things are outside time in a more radical sense (e.g. 
that they do not stand in temporal relations at all). But if so, he makes no mention of this 
in our chapters of the Physics. 
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this raises questions about the significance of the distinction between 
being in time and not being in time. What is special about the way in 
which things that have a finite duration are related to time? What are 
Aristotles grounds for thinking that such things are, in an important 
sense, different in kind from everything else? In the remainder of this 
chapter, I shall attempt to answer these questions. I shall look first at 
Aristotle’s account of the two criteria for being in time and then turn to 
his discussion of the odd idea that time is a kind of cause. 

Aristotle lays out two different criteria for distinguishing between 
things that are in time and things that are not. Each of them draws 
attention to a connection between his notion of being in time and his 
overall account. The first criterion draws on the fact that time is a 
number, the second, on the fact that it is a measure. 

The criterion that appeals to time’s being a number equates being in 
time with being surrounded by time (221°16—18). Something is sur- 
rounded by time just in case there is time before and after it. This way of 
understanding what it is to be in time corresponds to one sense of the 
expression ‘in number’.”° A group of things is said to be in number 
because there is a number of them. For instance, a collection of seven 
sheep is in number because there are seven of them. Things that are in 
number in this way are, in a certain sense, ‘surrounded by number’. 
There is a number of sheep that is greater than the seven and a number 
that is less. Analogously, if something is ‘in time’, then there is a time of 
it (that is, a period of time during which it is) and there are other times 
that are earlier and later than this time. Given Aristotle's view that time 
itself has no beginning or end, those things that are surrounded by time 
are just those things that have a finite duration.”' By itself, then, this 
criterion tells us only that the things that are in time are just those that 
last for a finite length of time. It does not help us to understand what it 


? Aristotle points out that there is also another sense in which we use the expression 
‘in number’ and that this corresponds to a different sense in which something can be in 
time. One way to be in number is to be an aspect of number (for instance, a part or a 
property of number). The unit and the odd and the even are in number in this sense. 
Correspondingly, some things are ‘in time’ in the sense that they are aspects of time. The 
now is in time in the way that the unit is in number. The before and after are in time in 
the way that the odd and the even are in number (221°11-16). 
If time itself had a beginning or an end, then something might have a finite 
duration without being surrounded by time. Something might, for instance, begin 
when time began and then only last for a finite length of time. 
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is that we are saying about such things when we claim that they alone are 
in time. 

Can the second criterion provide us with a richer understanding of 
being in time? According to this second criterion, a thing is in time if 
and only if its being is measured by time. Things that always are, for 
instance, are not in time because ‘their being (einai) is not measured by 
time’ (22155). This stands in need of some explanation. What is it for 
something’s being to be measured by time? And what are Aristotle’s 
grounds for supposing that the things that have their being measured by 
time will be precisely those that have a finite duration? 

He says that the things of which time measures the being ‘have their 
being 1 in being at rest or changing’ (221^27—8). I take this to mean that 
it is part of the nature (or being) of such things that they change and are 
at rest. This suggests that the claim that time measures their being is the 
claim that it measures this thing that is essential to their being. It 
measures the period for which they are changing and/or at rest (rather 
than, for instance, measuring the period for which they are of a certain 


weight or bulk). 


Time will measure the thing that is changing and the thing that is at rest, the 
one in so far as it is changing and the other in so far as it is at rest; for it will 
measure their change and their rest, [measuring] how great each is. Hence, the 
changing thing will not be measurable by time simply in so far: as it is of some 
quantity, but in so far as its change is of some quantity. (221^16-20) 


On Aristotle’s view, something that is at rest is something that has the 
capacity to change but is not changing." Hence, things that have their 
being in changing or resting are just those things that, by their nature, 
have the capacity to change. 

Does this, then, provide an answer to our question about how things 
that are in time differ in kind from things that are not? Is Paving their 
being in changing and resting what distinguishes things that are in time 
from everything else? Unfortunately not. On Aristode's view, the heav- 
enly bodies, though they are not in time, are essentially such as to move. 
His reason for denying that time measures the being of such things must 
be that it cannot measure the total period for which they are changing. 


ae fn unchanging thing only counts as being at rest if it is capable of changing 
(221° 12-14). A number, for instance, is not the sort of thing that can be at rest. 
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But the reason for this is simply that there is no total period for 
which they are changing: the heavenly bodies are in everlasting move- 
ment. This does not, in itself, show that they differ in some further 
way from things that are in time. It provides us with no reason to 
suppose that the distinction between things that are in time and things 
that are not amounts to anything more than the distinction between 
things that exist for a finite (and only a finite) length of time and things 
that do not. 

Aristotle’s two criteria both identify the same things as ‘in time’. On 
both, something that lasts for a finite length of time must be in time. 
For example, a thing that is wholly past, like Homer, is in time 
(221°31-222°2). There was time before Homer existed and time after 
he existed, so he is surrounded by time. Moreover, he is, by his 
very nature, such as to change or be at rest, and the total period 
of his changing or being at rest is a measurable period of time; that 
is, his being is measured by time. The two criteria both imply that 
things that never are are not in time. Aristotle’s example of such a 
thing is the diagonal being commensurable with the side (222^6).? 
There is no time before or after the diagonals being commen- 
surable with the side, nor is the being of the diagonal’s commensurability 
with the side something that can be measured by time. Likewise, 
things that always exist ‘considered as such, are not in time, for they 
are not surrounded by time, nor is their being measured by time’ 
(22153-5), 

The two criteria lay out very clearly the connection between Aris- 
totle’s use of the expression ‘being in time’ and his view that time is a 
number and a measure. Neither of them, though, sheds much light on 
our question about the significance of the claim that everlasting things 
are not in time. We are still left wondering why Aristode thinks that the 
distinction between things that are in time and things that are not is of 
such importance. An answer to this question is suggested by some 
remarks he makes about the idea that time is a kind of cause. 


23 His use of this example suggests that his distinction between things that are in time 
and things that are not is meant to apply not just to objects (such as Homer) but also to 
(what we would call) states of affairs (though presumably his distinction between things 
that get older in time and things that do not is a distinction between different kinds of 
object). 
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TIME AS A CAUSE 


When he is spelling out the notion of being i in | time, Aristotle makes the 
puzzling claim that time is a kind of cause. °% It causes the things that 
are in time to get old and ultimately to cease to be. 

He holds that the things that grow older and cease to be are just those 
that are in time.?? The claim that things that are in time eventually cease 
to be is uncontroversial. As we have seen, all such things last for a finite 
length of time. Conversely, things that are not in time are everlasting, so 
clearly they never cease to be.”° The claim that the things i that get older 
are just those that are in time requires some explanation." One way in 
which a thing can be said to ger older is that it accumulates more years in 
its past. Something that lasts forever does not, in this sense, get any older, 
since it always has an infinite past: the length of time for which it has 
existed is not any greater this year than it was last year."? In contrast, 
anything that has a finite duration has, each year that it continues to 
exist, a past that is one year longer. Another sense in which we might say 
that something gets older is that it ages physically: it accumulates not 


^. Physics 1V.12.221*30—57 and 13.222°16-27. 

> He claims that growing older and ceasing to be are the effects of time (221°30-?2) 
and | he implies that all and only things that are in time are affected by time (221°5-7). 

5 Aristotle's discussion of being in time assumes that anything that exists must either 
have a finite duration or last forever without beginning or end. He is assuming, then, that 
it is impossible for anything to have come to be but never cease to be, or conversely, to 
cease to be without ever having come to be. This is a view he defends in De Caelo I.10— 
12. There is little agreement among interpreters about what exactly his arguments for it 
are. These chapters in the De Caelo are helpfully discussed by Broadie (1982b, especially 
ch. 4), Judson (1983), Sorabji (1983: 277-9), and Leggatt (1995: 213-21). 

It recalls a claim made in Plato's Parmenides, where it is said that the things that are 
in time become older and younger than themselves and that they differ, in this respect, 
from things that are not in time (Parmenides, 141a—d). Aristotle rejects the odd claim 
that things that are in time become younger as well as older (221^1). The thought behind 
this claim in the Parmenides seems to be that if x becomes older than y, y must become 
younger than x. This is taken to imply that if something becomes older than itself, it must 
also become younger than itself (on the grounds that if x becomes older than x, x 
must also become younger than x). 

?8 As | explained above (p. 147), in this, Aristotle differs importantly from Plato. On 
Plato's view, something can last for the whole of time without having an infinite past 
(since, on this view, time has a beginning). So for Plato (unlike Aristotle), it is possible for 
something to last for the whole of time and yet have, each year, a past that is one year 
longer. 
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just years but also grey hairs and wrinkles. To get older, in this sense, is 
to be subject to a gradual process of decay.” Something that lasts for an 
infinite length of time cannot age in this sense either: if it had been 
decaying for an infinitely long time it would already have fully decayed. 
On the other hand, anything that has only a finite duration must, 
Aristotle thinks, be the sort of thing that decays. He holds that some- 
thing that has a finite duration must be essentially such as to have a 
finite duration. If it is not brought to an untimely end by external 
interference, such a thing will cease to be of itself? The process that 
leads up to its ceasing to be is a process of natural decay. 

Aristotle’s view is that degenerative changes, such as growing older 
and ceasing to be, are caused by time. Moreover, he claims, time is 
directly responsible only for changes of this sort?! In support of 
this latter claim, he invokes some of our ordinary assumptions about 
time.” We tend to think, he says, that time is responsible for degen- 
erative change but not for coming to be. We think this because 
degenerative change, unlike coming-to-be, seems not to need an exter- 
nal cause (222°22—4). When we see a change occurring without an 
apparent external cause, we assume that it is caused by time (222°24-5). 
This assumption is reflected in our everyday speech. We say ‘time wears 
things away’ and ‘everything grows old through time’ and ‘forgets 
through time’, but we do not say that time is responsible for getting 
younger, becoming beautiful or learning (221°30—2). As I explained in 


2 In the Generation of Animals, Aristotle says that old age is rightly thought of as a 
natural disease, and disease as acquired old age (since some diseases produce effects that 
are characteristic of old age, such as grey hairs) (V.4.78432-4). 

30 Anything that in fact has a finite duration is something that has come to be, but 
Aristotle argues that anything that has come to be must eventually cease to be (De Caelo 
I.12). (For discussion of his argument see again the references in n. 26.) The fact that 
such a thing eventually ceases to be cannot, then, just be an accident. Hence, having a 
finite duration cannot be an accidental feature of a thing. As I shall explain, there is some 
reason to think that he is also committed to the stronger claim that anything that has a 
finite duration is essentially such as to exist for a certain definite amount of time (p. 156). 

He says that though time ‘in itself" is a cause of ceasing to be, it is accidentally also 
a cause of coming to be and of being (2225202), presumably because the ceasing to be 
of one thing is accidentally the coming to be of another. For example, the ceasing to 
be of this piece of wood (when I burn it) is also the coming to be of this pile of ashes. 

He also claims, rather unconvincingly, that his definition of time explains the fact 
that time is responsible only for degenerative change. The explanation is that time is ‘a 
number of change and change removes what is present’ (221°1—3). But this explanation 
is open to an obvious objection, as it is equally true that change adds what is not present. 
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Chapter 2, according to Aristotle, it is at least prima facie reasonable to 
suppose that ordinary assumptions of this sort are true.” 

But what does he mean when he says that time is a cause of these 
changes? At one point he suggests that things that are in time are acted 
upon by time (221730). This is an idea he later rejects. Though time is a 
cause, it is not an agent: it does not produce (poiei) the changes that it 
causes (22225-7). Nevertheless, the claim that time is a cause of any 
kind is an odd claim for him to be making. He has defined time as a 
number of change. But if time is by definition something we count by 
counting changes, how can it be the cause of some of these changes? 

To answer this question, it is necessary to remember that Aristode's 
notion of cause is broader than ours.** One of the Aristotelian types of 
cause is the formal cause. We cite the formal cause of a thing when we 
explain how it is by referring to its essence. For instance, Aristotle says 
that the ratio of two to one is the formal cause of the octave (194°26-8). 
Time, I want to suggest, is a kind of formal cause. More precisely, it is 
part of the formal cause of a thing’s natural decay. 

This view depends on the idea that lasting for a certain definite time- 
span is built into the essence of things that are in time. In the case of 
living things, at least, this is quite plausible. Living for about ten to 
fifteen years is just part of what it is to be a dog. Aristotle discusses the 
reasons for differences in life-span in his treatise, On Length and Short- 
ness of Life. Molluscs, he says, live for only a year. The longest-lived 
animals are sanguineous land animals, such as humans and elephants. 
But the longest-lived of all things are certain kinds of plant, such as the 
date palm.*° 

The natural life-span of a living creature is part of the creature's 
nature. It is the source of some of its natural changes. For instance, it 
is because it has, by nature, such a life-span that the creature will start to 
decay when it reaches a certain age." That is not to say that old age 
explains a death in the sense that a stroke or a heart attack does. The 


33 See above p. 38. 

, For Aristotle's account of causation, see Physics II.3. 

? It is interesting to compare here Ben Morison's discussion of the sense in which 
place, for Aristotle, has a kind of power (dunamis). Places, Morison claims, are 'parts 
of.. . the formal causes of the elements’ (2002: 53). 

36 On Length and Shortness of Life, 4 
Y Aristotle criticizes Democritus’ account of respiration on the grounds that it does 
not explain why all animals must die at some time, ‘not, however, at any chance time, but 
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difference between the two types of explanation is simply the difference 
between an explanation in terms of the formal cause and an explanation 
in terms of material processes. That a creature will naturally live only for 
a certain length of time is determined by its form: by the fact that it is, 
for instance, a mollusc rather than a man. The precise manner in which 
it dies depends on facts about its circumstances and its material 
makeup.?? When something ages naturally towards the end of its life, 
its expected life-span is part of the formal cause of this ageing. 

These considerations give some sense to the idea that time can be a 
kind of cause. They help us to understand what Aristotle might mean by 
his claim that all and only those things that are in time are affected by 
time. This claim has an important place in his discussion of being in 
time. It provides him with an answer to our question about the sign- 
ificance of the distinction between things that are in time and things 
that are not. The answer is that time’s relation to things that are in time 
is importantly different from its relation to other things. Though 
something is in time just in case it has a finite duration, being in time 
amounts to more than having a finite duration. To be in time is to be 
something that is, in the sense we have explained, affected by time. 

But is this a claim that Aristotle has the resources to defend? I shall 
end by noting a point on which he seems especially vulnerable to 
criticism. On the interpretation I have given, it is essential to his view 
that anything that has a finite duration lasts, by nature, for a certain 
particular time span. That is why time counts as part of the formal cause 
of the decay of anything that is in time. But, although this is a plausible 
claim about /iving things, it is not clear what grounds there could be for 
saying that it is true of everything that has a finite duration. Even if we 
are convinced by Aristotle’s view that anything that comes to be must at 
some point cease to be;?? it requires further argument to establish that 


when natural owing to old age and, when unnatural to violence’ (On Youth, Old Age, Life 
and Death, and Respiration, 10(4).472*16—18). 


58 Aristotle holds that an animal’s death is always caused in some way by lack of heat. 
When the animal gets old, it ceases to be able to keep its internal fire cool and this fire 
goes out from exhaustion. Natural death is ‘the exhaustion of the heat owing to lapse of 
time (dia chronou mekos), and occurring at the end of life. In plants, this is called 
withering, in animals, death. Death, in old age, is the exhaustion of the organ due to 
its inability, on account of old age, to cause refrigeration’ (On Youth, Old Age, Life and 
Death, and Respiration, 24(18).479^1—5). 

39 A view that (as I have said) he defends at length in De Caelo 1.10-12. 
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anything that ceases to be must be something that, by nature, lasts for a 
certain definite time span. Unless Aristotle can show this, then he has 
only established that /iving things are related to time in a distinctive way 
(since time is part of the formal cause of some of their natural changes). 
To be sure, this in itself is an interesting claim. But it does not on its own 
support the distinction he wants to draw between things that are in time 
and things that are not. For it does not indicate any special way in which 
all and only those things that have a finite duration are related to time. 


10 


Time and the Soul 


Given that time is by definition something countable, the question 
naturally arises whether its existence depends on the existence of beings, 
like ourselves, who can count it. Aristotle raises this question towards 
the end of his discussion (223*°21—9). Someone might be puzzled, he 
says, about whether there could be time if there were no ensouled 
beings. He presents an argument that there could not be. 

The argument is that since time is a kind of number, it is necessarily 
countable. As such, it can only exist in a world in which there are beings 
that can count. Since the only beings that can count are beings that have 
intellective souls, there can only be time in a world in which there are such 
beings.’ He goes on to point out that this argument gives us no reason to 
think that change depends on the soul, since change, though it is closely 
connected to time, is not something that is necessarily countable: 


Someone might raise the puzzle whether if there were no soul there would be 
time or not. For if it is impossible for there to be something to do the counting, it 
is impossible also that anything should be countable, so that it is clear that there 
will not be number. For number is either the counted or the countable. But if 
nothing else has the nature to count than soul (and in the soul, the intellect), it is 
impossible for there to be time if there is no soul, except that? there could be that, 
whatever it is, by being which time is (touto ho pote on estin ho chronos), for 
example, if it is possible for there to be change without soul. The before and after 
are in change and time is these in so far as they are countable. (223?21-9?? 


! On Aristotle view, human beings are the only animals that have intellect (that is, 
nous). But to say that time depends for its existence on intellective souls is not necessarily 
to say that it depends for its existence on humans. Aristotle thinks that god is a kind of 
intellect. 

? The Greek is ‘all’ 2. It could also be translated: ‘but in fact...’. 

3 It is not clear whether Aristotle is saying here that the before and after in change 
would exist (but not be countable) in a world without ensouled beings or simply that 
change would exist in such a world. That is, it is not clear whether touto ho pote on estin ho 
chronos refers to change or to the before and after in change. 
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We are already familiar with Aristotle's view that time is necessarily 
countable. But nevertheless the argument he presents here is puzzling. 
Why should we accept, for instance, that something countable could 
only exist in a world in which there were beings able to count? Does 
Aristotle himself really believe this? Time, as we have seen, is the 
universal before and after order within which all changes are arranged. 
Does Aristotle really think that, in the absence of beings able to count, 
changes would not be arranged in such an order? Still more puzzling is 
the suggestion that time depends on the soul in a way in which change 
does not. This seems to imply that there could be a world in which there 
was change but no time. But Aristotle has already argued that there can 
be no change without time. He says that ‘it is manifest that every 
alteration and every changing thing is in time’ (222>30-1).4 

One way in which commentators have responded to these puzzles has 
been to put forward an alternative interpretation.” According to this 
interpretation, Aristotle does not himself endorse the conclusion that 
time depends on the soul. Instead, he expects the reader to see that the 
argument he presents for this conclusion is flawed. Proponents of this 
interpretation think that he makes this clear when he goes on to say that 
there could be change in a world without ensouled beings, that is, when 
he adds: ‘except that there could be that, whatever it is, by being which 
time is, for example, if it is possible for there to be change without soul’. 
On this interpretation, Aristotle is expecting us to draw the conclusion 
that since there can be change in a world without souls, there can be 
time in such a world too. 

I shall argue that it is a mistake to resort to this alternative interpret- 
ation here. Once we fully understand Aristotle’s view about the way in 
which time is countable, we should be able to see for ourselves not just 
that it is mind-dependent but also that it is mind-dependent in a way in 
which change is not. 

^ As we saw in the last chapter, there is, though, a sense in which changes that go on 
forever are not in time. 

5 Aquinas In Phys. Lecture 23, 629. And, in modern times: Festugiére (1934), Dubois 
(1967), Goldschmidt (1982). 

$ Note that for this alternative interpretation to be plausible, there would have to be 
an obvious flaw in the argument Aristotle presents, since he himself does not draw our 
attention to any such flaw. Moreover, it would have to be obvious that the claim that 
there could be change in a world without ensouled beings implied that there could be 


time in such a world too, since Aristotle (on this interpretation) leaves it to the reader to 
draw this conclusion. 
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THE CLAIM THAT TIME DEPENDS 
ON ENSOULED BEINGS IN A WAY 
IN WHICH CHANGE DOES NOT 


Aristotle says that if there were no ensouled beings, there could be no time, 
but there might nevertheless be change. But he also thinks that there can be 
no change without time (222°30-1). The key to understanding how these 
views can be consistent lies in the interpretation of the two counterfactuals: 


if there were no souls, there would be no time; 
if there were no souls, there might be changes. 


For a modern reader, it is natural to read these using the language of 
possible worlds: 


in any possible world in which there are no ensouled beings, there is no 
time; 

in some of the possible worlds in which there are no ensouled beings, 
there is change. 


If this is how we are to understand the counterfactuals, then they 
straightforwardly imply that there are possible worlds in which there 
is change but no time. 

A clue that this is not the right way to understand them is that 
Aristotle has the (to us rather strange) view that it is impossible for 
there to be a world without ensouled beings. He thinks that there always 
have been and will be beings with souls, and that this implies that it is 
necessary that there are such beings.’ Thus, when he asks whether there 
could be time or change in a world without ensouled beings, he is not 
envisioning a way the world might have been, and asking whether there 
would be time or change in a world like that. 

How then should we understand the claim that in a world without 
ensouled beings there might be change but no time? It is, I think, a 
claim about the essential natures of time and of change. On Aristotle’s 
view, the relation between time and the soul is importantly different 


7 According to Aristotle, what exists eternally, exists necessarily. (See, for example, 
Generation and Corruption 11.11.338*1—3, Metaphysics XIV.2, 1088°23-4, De Caelo 
L12) 
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from the relation between change and the soul. Since time, change, and 
the soul all exist in every possible world, this difference cannot be 
captured by talk of what is true in other possible worlds. The difference 
is this. The nature of time itself implies that time cannot exist in the 
absence of ensouled beings. On the other hand, it does not follow simply 
from the nature of change that there could not be change without time, 
and it also does not follow from the nature of change that change could 
not exist in the absence of ensouled beings. The nature of a thing is 
expressed in its definition. Aristotle defines time as ‘a number of change 
in respect of the before and after’. From this definition, it follows that 
time could not exist in the absence of ensouled beings. He defines 
change in terms of potentiality." This definition alone does not imply 
that change could only exist in a world in which there were such beings.’ 

Note that for all I have said, Aristotle might hold that there is some 
other reason to think that there can only be change if there are souls.'° 
He is very noncommittal about whether in a world without souls there 
could in fact be change. He says only: ‘for example, if it is possible for 
there to be change without soul’ (223°27-8). If my interpretation is 
right, it is not surprising that he feels no need here to settle whether or 
not this really is possible. For although he asks what would be true if 
there were no ensouled beings, his primary interest is not in exploring 
what the world would be like if, per impossible, there were no such 
beings; he is simply using this question as a device by which to clarify 
certain facts about the relation between the nature of change and the 
nature of time. 

We can now see that the claim that time depends on the soul in a way 
in which change does not is consistent with the claim that there can be 
no change without time. Since it is necessary that there is both time 
and change, there will be time in every possible world in which there is 
change. (In that sense, the existence of change is a sufficient condition 
for the existence of time.) But it does not follow simply from the nature 


B Physics 11.1—2. I explain Aristotle’s account of change in the Introduction. 

? This idea that something can be necessary in virtue of the definition of X, but not 
in virtue of the definition of Y is something I have already discussed. See above, Ch. 2, 
p. 33. For a modern defence of this idea see Fine (1994). 

10 As Simplicius says (In Phys. 760), perhaps the cyclic motion of the heavens has to 
be caused by some intelligence (and other changes cannot occur without this one). 
Simplicius rightly says that whether or not this is so makes no difference to Aristotle’s 
argument here. 
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of change that a world in which there is change will be a world in which 
there is time (as it does follow from the nature of change that a world in 
which there is change will be a world in which there is potentiality). ' 
That there is time follows from the fact that there is change together 
with the fact that this change is countable. 


THE ARGUMENT THAT IF THERE WERE NO 
ENSOULED BEINGS, THERE WOULD BE NO TIME 


We have seen how Aristotle can consistently claim that time depends on 
the soul in a way in which change does not. We now need to look in 
more detail at the argument that he presents. Let us remind ourselves of 
what he says: 


if it is impossible for there to be something to do the counting, it is impossible 
also that anything should be countable, so that it is clear that there will not 
be number. For number is either the counted or the countable. But if nothing 
else has the nature to count than soul (and in the soul, the intellect), it is 
impossible for there to be time if there is no soul... (Physics D 14, 223°21-6) 


The argument seems to be: 


(i) Time isa kind of number, and is therefore something either counted 
or countable (223*24—5 and definition of time at 219^1—2). 
(ii) Beings with intellective souls are the only things able to count 
(223°25-6: ‘if nothing else has the nature to count ...’). 
(iii) If it is impossible for there to be something that is able to count, 
then it is impossible for there to be anything countable (or 
counted) (223°22-4). 


11 That Aristotle doesn't think it just absurd to suppose that there might be change 
but no time is suggested, I think, by his response to the creation story in Plato’s Timaeus. 
As we have already seen, Aristotle takes this story literally (see Ch. 9, n. 8). He thinks 
that, on Plato’s view, time was created along with the heavens (Physics 251^17-19). As 
Aristotle says in the Metaphysics, Plato also held that there was a kind of motion even 
before the creation of the heavens (XII.6.1071^31—1072?2). Though Aristotle argues 
against these views, he never makes what to us would seem the obvious objection. He 
never says that Plato must be wrong since his account implies that before the creation of 
the heavens there was motion but there was no time. 
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Therefore: (iv) if there is nothing able to count, then there can be no 
time (iii and i). 

Therefore: (v) if there are no ensouled beings, then there can be no 
time (ii and iv). (This conclusion is drawn on line 223726.) 


It is important to appreciate that this is really just the sketch of an 
argument. If we are to understand it, we need to ask not just whether 
it is sound as it stands, but also whether it would be sound, if its 
premisses were supplemented with other things Aristotle believed. 
Bearing this in mind will help us to answer one of the main objections 
that has been brought against the argument. 


MIGNUCCI'S OBJECTION—THE DROPPING 
OF ‘IMPOSSIBLE’ 


Mario Mignucci has claimed that the argument is invalid. Its premisses 
do not entail that in a world without ensouled beings, there could be no 
time. They entail only the weaker conclusion: in a world in which it was 
impossible for there to be ensouled beings, there could be no time." 

Mignucci argues as follows. In my premiss (iii) (lines 223°22-4), 
Aristotle says that if it is impossible for there to be something that is able 
to count, then it is impossible for there to be anything countable. It does 
not follow from this that if there is nothing able to count, then there can 
be no time (my iv). All that follows is that if it is impossible for there to 
be anything that is able to count, then it is impossible for there to be 
time. From this, Aristotle should conclude only that if it is impossible for 
there to be souls, it is impossible for there to be time. He is not entitled 
to draw the stronger conclusion that if there ave no souls, there can be 
no time. 


12 Mignucci (1984: 175-211). 

13 According to Mignucci, if Aristotle had really meant to endorse the stronger claim 
(that there can be no time in a world without souls), then he would have been making a 
simple logical mistake. Mignucci claims that Aristotle would not make a mistake of this 
sort. He concludes that Aristotle cannot have thought that this argument proved that 
there could be no time in a world without souls. Mignucci himself does not adopt the 
traditional realist view that Aristotle here is presenting an argument he believes to be 
fallacious. Instead, Mignucci thinks that Aristotle is in fact arguing for the weaker 
conclusion (that if it is impossible for there to be souls, it is impossible for there to be 
time) and has expressed himself carelessly here. 


Time and the Soul 165 


Mignucci is, of course, right about the logic of the argument as 
Aristotle presents it here. However, he is wrong to say that Aristotle is 
only entitled to the weaker conclusion. On Aristotle’s view, the weaker 
conclusion implies the stronger. The ability to count is an ability that a 
thing has in virtue of having an intellective soul. But to have an 
intellective soul is to be a member of some kind that, if it exists, exists 
eternally.'“ Hence, if there were ever a time at which nothing was able to 
count, then there would never be anything able to count. But according 
to Aristotle, a world in which there was never anything able to count 
would be a world in which it was impossible for there to be anything 
able to count. 

This last claim contradicts the natural assumption that the world 
might simply have happened not to contain beings that were able to 
count. Aristotle is committed to denying this assumption because of his 
views about necessity. He holds quite generally that if nothing of a 
certain kind ever is, then nothing of that kind could possibly be. Indeed, 
he makes this claim (though in a rather convoluted way) in an earlier 
section of his account of time. He says, in Physics IV.12, that ‘all and 
only those things (5os2n) of which the opposite not always is are capable 
of being and not being’ (222°7-8).! An example of something whose 
opposite ‘not always is’ is Socrates sitting. (Socrates not sitting is some- 
thing that not always is, since it is sometimes true that Socrates is 


14 He thinks that species are not the sort of things that can come into or go out of 
existence. Generation of Animals 11.1.731°24-73271, De Anima II.4.415°25—7. If an 
animal has an intellective soul then it is a member of the human species. The only other 
kind of intellect intellective soul is god, and it, obviously, exists eternally if it exists at all. 

15 I refer to Physics 1V.12 here because this is a passage from Aristotle’s discussion of 
time. But the conclusion that if souls never existed it would be impossible for them to 
exist also follows from a certain form of the principle of plenitude. Sorabji (1980: 
128—37) has argued that Aristotle holds that a thing cannot always be possible without 
at some time being actual. (For example, Aristotle assumes that if the stars had the 
capacity to stop moving, they would, since they exist forever, eventually exercise this 
capacity, Metaphysics 1X.8.1050^20-8.) If Aristotle does indeed subscribe to this general 
principle, then he is committed to the view that (1) if it is always possible for there to be 
souls, then at some time there will be souls. But Aristotle also holds that (2) if it is ever 
possible for there to be souls, it will always be possible for there to be souls. Having a soul 
of a certain kind is essential to being a member of this or that species, and a species, if it 
exists, exists eternally. (This, at least, is Aristotles view. See previous footnote.) The 
existence of ensouled beings is not, then, the kind of thing that can be possible at one 
time and impossible at another. From (1) and (2), it follows that if it is ever possible for 
there to be souls, then there will at some time be souls. And from this it follows that if 
there are never any souls, it is impossible for there to be souls. 
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sitting.) By contrast, the diagonals being commensurable is something 
whose opposite always is (since it is never true that the diagonal is 
commensurable). What Aristotle is claiming here is that things (such as 
the diagonal’ being commensurable) that never are could not possibly be: 
they are not capable of ‘being and not being’. This implies that if there 
were never any souls, it would be impossible for there to be souls. 

He holds, then, that if there is nothing able to count, then it is 
impossible for there to be anything able to count. This explains why, 
in premiss (iii), he is happy to say ‘if it is impossible for there to be 
something to do the counting...’, where we might expect him to say ‘if 
there is nothing to do the counting ...’. On his view, the conclusion 
that can be drawn from (iii) (the conclusion that if it is impossible for 
there to be things able to count, it is impossible for there to be time) 
itself implies the more radical conclusion that if there és nothing able to 
count, then it is impossible for there to be time.'° 


COUNTABLES AND COUNTERS 


I have claimed that Aristotle himself accepts the argument that time 
depends on the soul and that in doing so, he is not making a simple 
logical mistake. But in order to understand the argument, we need to 
see why he believes the crucial premiss. Why does he think that the fact 
that time is countable shows that it depends for its existence on 
beings that are able to count? 

There is reason to think he would reject the general claim: something 
that is $-able can only exist if there are beings able to $. He says, for 
instance, that in a world without perceivers, the things that cause 

PEDE: : . 
perception would still exist: ‘that the subjects (Pupokeimena) which 
cause the perception should not exist even without perception is impos- 
: (| 17 : . : 7 o 
sible’. ^ The things that cause seeing and hearing are, on his view, colours 
and sounds.'? So he is saying that in a world without perceivers grass 
would still be green, though it would not be causing anyone to see 


16 [fitis impossible for there to be anything able to count, it is impossible for there to 
be time. If there is nothing able to count, it is impossible for there to be anything able to 
count. So: if there is nothing able to count, it is impossible for there to be time. 

= Metaphysics IV. 5.1010°33-5. 

18 De Anima 11.7 (especially 418°26—2, 419°13—2) and II.12.424°22-4. 


Time and the Soul 167 


green, and waves would still murmur, though no one would be there to 
hear them. Colours are visible, but they can exist even if there are no 
beings able to see them. Sounds are audible, but there can still be sound 
even if there is no one able to hear it. "°? 

But if he does not subscribe to the general principle that something 
that is Q-able can only exist if there are beings able to $, why does he 
think that the fact that time is countable shows that it depends for 
its existence on beings that are able to count? Why doesn’t he conclude 
(as indeed Aquinas thinks he does) that ‘just as there can be sensible 
things, when no sense power exists, and intelligible things 
when no intellect exists, likewise there can be number and countable 
things when no one who counts exists??? There are, I think, two 
possible answers. The first attributes to Aristotle a different general 
principle, for which there is some evidence in his other writings. The 
second depends only on his views about the way in which time is 
countable. 


THE FIRST ANSWER: TIME IS ESSENTIALLY 
COUNTABLE 


An important difference between time on the one hand and colours and 
sounds on the other is that time is essentially countable whereas colours 
and sounds are not essentially perceptible. There is some reason to 
believe that Aristotle thought that something that was essentially o- 
able could not exist in a world without ¢-ers. 

Evidence for this view can be found in the passage in the Metaphysics 
in which he discusses whether there could be perceptible things if there 
were no animate beings.”' Though, as I have already mentioned, he says 
that things, like colours and sounds, that cause perception could still 
exist in a world without perceivers, he adds, crucially, that in such a 
world they would not be perceptible. If there were no perceivers, 


' This interpretation is controversial. It is defended by Broadie (1993: 137—60). For 
an alternative interpretation see Modrak (1987: 29—30, 46-8) and Irwin (1988: 313-14, 
591-2). 

20 Aquinas, Jn Phys. Lecture 23, 629. 

?! Here I again follow Sarah Broadie’s interpretation (1993: 137-60). 
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‘perhaps it is true that there would not be perceptible things (ta aisthéta) 
nor perceptions (for they are the affections of the perceiver)’ 
(Metaphysics TV.5.1010°31-3). The reason why colours and sounds 
could nevertheless exist in a world without perceivers is that (according 
to Aristotle) they are not essentially perceptible.” 

The claim that colour is not essentially perceptible is implied by 
Aristotle's more general views about definitional priority. It cannot 
be part of the definition of a colour that it is perceptible. Colours 
are what cause seeing. Sight is a passive capacity to be affected by the 
objects of sight (De Anima, 416°33-5, 417°19-21). According to 
Aristotle, a capacity to @ is always defined with reference to ¢-ing. 
Sight, being a passive capacity, is defined with reference to seeing. But, 
Aristotle thinks, the activity, seeing, must be defined with reference to 
its objects (415*20—2). To explain what seeing is we must refer to the 
proper objects of sight, namely colours (418*11—13). It follows that 
colours, though they have the power to cause seeing, cannot simply be 
defined as things that have this power. If we refer to colours in the 
definition of seeing, we cannot also refer to seeing in the definition of 
colours.?? 

Ihaveargued that Aristotle thinks that colours would not be perceptible 
ina world without perceivers. There is, then, some reason to think that he 
subscribes to the general principle that something $-able would not be ¢- 
able in a world without beings able to $. From this it would follow that 
something that was essentially $-able could not exist in such a world. 
Time, since it is essentially countable, depends for its existence on beings 
able to count. 

In fact when properly drawn, the analogy between perception 
and counting supports the view that time depends on the soul. This 
is because in drawing such an analogy we should be comparing 


22 He refers to this view that colour is not essentially visible in the course of explaining 
his account of change in Physics III. He explains the distinction he draws there between 
being bronze and being potentially something by comparing it to the distinction between 
being a colour and being a visible thing: colour, he says, ‘is not the same as visible thing’ 
(Physics 1I. 1.20154). 

5 Aristotle makes this clear in a passage in the Metaphysics. He argues that we cannot 
define sight by saying that it is of what is visible. "Visible just means ‘what sight is of’, so 
defining sight in terms of the visible is like defining sight as ‘what is of what sight is of". 
Instead, he claims that we should say that sight is of colour. His point is that it is better to 
say that sight is of colour, since we can define colour independently of sight (Metaphysics 
V. 1021?33—3). See the helpful discussion in Johansen (1998: 37—8). 
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sight (the passive power) to countability and we should be comparing 
colour (the thing that has the power to cause seeing) to intellective souls. 
There could not be sight unless there was seeing, and there could not be 
seeing unless there were colours. Similarly, there could not be count- 
ability unless there was counting and there could not be counting 
unless there was something that had the ability to count. If there were 
no counters, change might exist, but the countable aspect of change 
could not. 


THE SECOND ANSWER: FOR TIME TO BE 
COUNTABLE, IT MUST BE COUNTED 


I have presented some evidence that Aristotle subscribes to a general 
principle that things that are essentially -able can only exist if there are 
beings able to $. But his argument need not depend upon this general 
principle. It is possible to provide an alternative defence that appeals only 
to considerations about number and countability. There is, I want to 
argue, something about the way in which time is countable that implies 
that it can only be countable if there are beings able to count it. 

To understand why this is so, it is necessary to recall some of our 
conclusions from earlier chapters. As we have seen, time, though count- 
able, is not the kind of number with which we count. We count change 
(and hence time) by counting nows. When we count a now, we mark a 
potential division in all the changes that are going on at that now. To do 
this is to divide the changes into countable parts. It is in virtue of our 
counting that change is, in this sense, countable. 

In general, of course, the fact that something is countable does not 
imply that it is ever actually counted. To say that something is countable 
is just to say that it is such as to be counted. A group of six pebbles, lying 
on the beach, is a countable collection, whether or not anyone ever 
counts it. However, continuous things only become countable when 
they are divided up into sections. Prior to such division, the most that 
can be said of them is that they can be made into something countable. 

We can make a line into something countable without actually 
counting it. We can mark divisions on the line and then choose whether 
or not to go back and count the parts of the line that we have marked 
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out. But change, unlike a line, is ‘always different and different’. We 
cannot mark divisions in a change and then go back and count the 
periods that we have marked out. Instead, we have to count the divisions 
as we make them. For change, then, being countable implies being 
counted. The very act that makes a change countable is the act of 
counting i 

If there were no ensouled beings, there would be nothing that could 
mark out countable parts in changes. In that case, change would not 
merely be uncounted; it would be uncountable. This is the reason why 
there can only be a number of change if there are beings that are able to 
count it. 

It is instructive to compare the solution I have proposed here to one 
suggested in the second century ap by Alexander of Aphrodisias. Alex- 
ander argues that time, in itself, is not composed of parts. It is uniform 
and partles. When we, in thought, divide it into parts—into years, 
days, minutes, etc.—we are creating divisions that were not there prior 
to our counting. Thus, after announcing that he will ‘speak of time 
according to the opinion of Aristotle, without disagreeing with him on 
any point’, he writes: 


Time is a single connected continuum, and is a number only because it is many 
in thought. For times only exist in potentiality and thought, not by being in 
actuality. And indeed we say that the length of a thing which is continuous, such 
as a long piece of wood, is such-and-such, in cubits, when it is not divided in 
actuality.” 


As an account of what Aristotle thinks, this is partly right and partly 
wrong. Aristotle does share Alexander’s view that there is a sense in 
which an undifferentiated continuum has no parts. When we count the 
before and afters in changes, we do introduce into these changes 
potential divisions that were not there prior to our counting. Alexander 
is right to say that it is because there would be no such potential 
divisions that there could be no time in a world without ensouled 
beings. But what he misses is that time, for Aristotle, is not an entity 


2% Of course, there could be a countable plurality of changes, whether or not there was 
any counting. But as I argued in Ch. 5, when Aristotle says that time is a number of 
change, he does not mean that it is a plurality of changes. Rather, it is something we 
count when we count changes by making, and counting, potential divisions in them. 
Change can only be countable in this sense, if it is in fact counted. 


25 Alexander On Time 94.23 in Sharples (1982). 
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that is already there as a uniform continuum prior to our counting. On 
Aristotle’s view, the unity of time depends upon our counting. By our 
counting we do indeed create potential divisions and the change-parts 
that they delimit, but it is only because we create these change-parts that 
changes can all be arranged in a single before and after order. That is 
why time is essentially countable.”° 

This conclusion about the role of counting follows from views I 
attributed to Aristotle earlier in the book. I have argued that, for 
Aristotle, time is what we count by counting nows as they pass. If 
there were no counting, there could still be changes, each with its own 
before and after order. And there would still be certain time-like 
relations between these changes. There would be a kind of relation of 
simultaneity: some changes would be going on while others were going 
on. And there would also be certain relations of precedence between 
changes simply in virtue of the fact that some of them gave rise to 
others. Whether or not there was any counting, there would be a sense 
in which the coming to be of a parent preceded the coming to be of its 
child.”” Moreover, if there were no counting, it might even be true that 
certain changes were past and others were yet to come.” 

But none of this, on Aristotle’s view, amounts to there being time. 
These time-like relations of simultaneity and precedence can only be 
fully temporal if they are associated with a before and after series of 
nows. And again, it is only because there is such a before and after series 
that it is possible for there to be a past (in the sense of a series of times 
stretching further and further into the past) and a future (in the sense of 
a series of times stretching further and further into the future)? By 
counting a before and after series of nows, we divide changes into 


26 If this is right, it raises a question about whether Aristotle can consistently hold that 
there is a temporal before and after that stretches into the future. As we have seen, his 
view is that we count changes as they occur: we count a now, and in so doing make a 
potential division in any change that is going on. This implies that future changes have 
not yet been counted. So they are not yet divided into simultaneous countable parts in the 
way that I have argued they must be if they are to form a single before and after order. 
This is a difficulty that Aristotle never acknowledges. It suggests that he is committed to 
the view that there is, in a sense, no future time: there is no single before and after order 
stretching further and further into the future. But if that is so, in what sense does the now 
unite the past with the future? 

7 As L explained in Ch. 4, p. ur 

28 As] zi m in Ch. 8, n. 

?9 See Ch. 8, pp. 127-8. 
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exactly simultaneous countable parts. As I argued in Chapter 7, it is 
necessary that changes have such parts if time is to be a universal order 
within which all changes are related to each other.?? 

This explains why the notions of counting and countability are so 
central to Aristotles view of time. It is our counting that creates the 
ordered series of nows. These nows mark potential divisions in aX the 
changes that are going on at them. Without these counted nows, there 
would be no single before and after order within which all changes were 
arranged. Without them, that is, there would be no time. 


30 Ch. 7, pp. 115-16. 


APPENDIX 


The Expression Ho pote on X esti’ 


The expression 7o pote on X esti occurs only rarely in Aristotle. He uses it in 
several places in his account of time, but apart from this, he only uses it on two 
Occasions: twice in a passage in the Parts of Animals (649*15—16, 649°24-5) and 
once in the Generation and Corruption (3195 3-4). There is little agreement on 
how it should be understood. I shall first explain the linguistic possibilities and 
then ask which of these possibilities makes best sense of the contexts in which 
the expression is employed in Aristotle’s account of time. 


Tue LINGUISTIC POSSIBILITIES 


The Syntax 


To simplify matters, let us consider only the expression ho on X esti. It will help 
us to understand the syntax of this expression if we substitute a variable for the 
pronoun /o. It then becomes: Y on X esti. There are two basic ways to construe 
this, depending on whether X is the subject or the complement of esti: 


(i) X, by (or by virtue of) being Y, is. 


(ii) By (or by virtue of) being Y, [something or other which is given by the 
context] is X. 


There are, moreover, three different possible versions of (i), depending on 
whether we understand the ‘is’ as (a) ‘exists’, (b) ‘is what it is’ (i.e. is X) or (c) 
. : : 1 
‘js [something or other given by the context)’. 


The Word pote 
How should we translate the word pote? Again, there are two linguistic possi- 


bilities. It could have a temporal sense, meaning ‘at any time’ or ‘at any given 


1 I would like to thank Edward Hussey for helping me to see clearly what the 


alternatives are here. 
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moment? Or it could have the sense of the English word ‘whatever’. Pote has 
this non-temporal sense in a relative clause in the Theaetetus (160e): ‘this is what 
our efforts have brought forth whatever it really is' (hoti de pote tugchanei on). 
This second, non-temporal sense is, I think, more likely in the context of 
Aristotle’s account of time. To take the pote in its temporal sense makes 
nonsense, for instance, of his use of this expression at 223°27, where he writes 
of touto ho pote on estin ho chronos. If the ‘pote’ here were temporal, he would be 
writing of how time was at a time. 
'The two ways to understand the expression are thus: 


(i) X by virtue of being Y (whatever that is) is.Á 
(ii) By being Y (whatever that is), [something or other] is X. 


Tue MEANING OF THIS EXPRESSION IN THE CONTEXT 


OF ARISTOTLES ACCOUNT OF TIME 


The expression occurs in four different types of context in Aristotle’s account of 
time.” First, at 219?20—1, Aristotle says that the before and after in a kinésis is ho 
men pote on kinésis estin, but its being (einai) is different and not change. 
Second, Aristotle says (twice) that though the now is different, ho de pote on 
esti to nun is the same (219°14—15, 219°26). Third, he tells us that the thing-in- 
motion (pheromenon) is different in logos, but touto de ho men pote on is the same 
(219°18-19). Again, he says that the thing-in-motion makes the motion one by 
being the same, and explains that by this, he does not mean the same ‘ho pote on, 
for that might leave a gap but [the same] in /ogos’ (220°7-8). Finally, he says that 
if there were no ensouled beings, there would be no time, but there might be 
touto ho pote on estin ho chronos, if it was possible for there to be change in the 
absence of soul (223*26—8). 

In none of these places is there any obvious subject for esti that can be 
supplied from the context, other than the X in the phrase ho pote on X esti. For 


? [t is translated in this way by Bostock (1980: 150). 

5 This is how Hussey understands it (1993: 148). 

^ On this interpretation, the neuter participle on sometimes has a feminine subject. 
For instance, at 219*20—1, the subject of the participle would be Ainésis. Brague (1982) 
(who defends this interpretation) translates these lines as follows: ‘the before and after in 
change is that, whatever it is, being which change is what it is. As Brague points out, it is 
possible, when the predicate is a substantive with einai, for the participle to agree by 
attraction with the predicate substantive nearest to it (in this case, the pronoun %0). He 
gives examples of this in (1982: 103 n. 10). 

> I shall discuss later the expression ho pot’ én, at 219^11. 
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this reason, the most plausible way to take the expression here is in sense (i).° In 
other words, ġo is the complement of the participle on and the subject of esti is 
the X in the schema ho pote on X esti. 

The expression X esti should, I think, be understood here as ‘X is what it is’ 
(i.e. in sense (b) above). 'X exists’ (sense (a)) is also a possible translation, but it 
does not capture so well the point Aristotle is making. In these passages, he is 
interested primarily in the grounds for X’s being what it is (though of course, 
these are also, in a sense, grounds for X’s existence as the kind of thing it is). The 
suggestion that X esti should be understood in sense (c), as X is [something or 
other supplied by the context]’, can be dismissed because the contexts in 
question do not supply obvious complements for esti. 

The relevant passages should, then, be translated: 


The before and after in a change is that, whatever it is, by being which a change 
is, but its being is different and not change. (219°20-1) 


That, whatever it is, by being which the now is is the same. (219°14-15 and 
similarly at 21 9°26) 


That, whatever it is, by being which the thing-in-motion is is the same. (219° 
18-19) 


The thing-in-motion makes the motion one by being one (and not because 
that, whatever it is, by being which it is is one, for that might leave a gap, but 
one in logos). (220°7-8) 


There would be no time without the soul, except that there might be that, 
whatever it is, by being which time is. (223°26-8) 


This explains how the expression should be translated. But what exactly does 
it mean? For this, it is necessary to look to the interpretation I have given of the 
various passages in which it occurs. But there are, I think, two general points 
that can usefully be made here. 

First, it is very unlikely that, when he uses the phrase ho pote on X esti, 
Aristotle simply means the Pupokeimenon of X (i.e. its subject, or underlying 
hing).” There i hing ab h i f the ph h hat i 
thing). ere is nothing about the meaning of the phrase that suggests that it 


é In understanding the expression in this way I am following Brague (1982). Torstrik 
also explains the expression in this way (1857: esp. 170-3), but though he construes the 
phrase as Brague does, he nevertheless maintains that it simply means ‘in substrate’. 
Compare also Charles (2004). Charles follows Brague in his interpretation of the 
expression ho pote on, but his conclusions about Aristotle’s view of the now are quite 
different from mine. 

7 Both Philoponos and Simplicius interpret the phrase in this way. For example, 
Philoponos, in discussing the occurrence of the phrase at 219*20—1, writes: ‘the before 
and after kata to hupokeimenon (for this he calls “ho pote on’) is nothing other than 
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refers to the Aupokeimenon. If that were all Aristotle meant, it would be 
unnecessary for him to introduce this unusual expression at all. Second, he 
makes it clear that he means to distinguish between Po pote on X esti and the 
einai or logos of X. For example, he tells us that the before and after in change is 
that, whatever it is, by being which change is, but its being is different and not 
change (219*19-21). And again, in his account of the now he says that the now 
is different in being (einai) but that that, whatever it is, by being which the now is 
is the same (219°26-7). He makes the distinction again in a remark about the 
thing-in-motion: for the thing-in-motion to make the movement one it is not 
enough for that, whatever it is, by being which it is to remain the same; it must 
remain the same in /ogos (22077—8). Finally, in lines 223°27-8, he implies that 
that by being which time is is change (or possibly the before and after in change), 
but we already know that time is not identical to change (or even to the before 
and after in change). It is a mistake, then, to take ho pote on X esti to mean: ‘what 
X really is’. 

Ho pote on X esti is, I think, something that is not identical with X but is in 
some sense a ground or basis for the being of X. On the interpretation I have 
suggested, the participle ‘on’ must be some kind of circumstantial participle. 
The only kind of circumstantial participle it can be in this context is a participle 
with explanatory force. With the phrase ‘ho pote on X esti, Aristotle picks out 
something in a very abstract way. In order for this phrase to be picking out 
anything that is worth mentioning, there must be a close connection between X 
and ho pote on X esti. The connection cannot, in the context of the discussion of 
time, be that X is contemporaneous with ho pote on X esti. It must, then, be that 
ho pote on X esti is something that provides the ground for X’s being what it is. 

We can now look back at the places in which this expression occurs in 
Aristotle's account of time. At 219*20—1, Aristotle says that that by being which 
change is is the before and after in change.? If I am right about the meaning of 
this, then he is implying that the before and after in a change provides an 
explanatory ground for the change's being the change it is. As I argued in 
Chapter 4, it provides the structure of the change.? At 219519, after saying that 
ho pote on the thing-in-motion is is the same, Aristotle adds ‘for it is point or 
stone or something else of this kind’. So, for example, that by being which 
the stone-in-motion is is the stone. The stone is not identical with the 


change’. (Philoponos, /n Phys. 720, 27-8; Simplicius, Jn Phys. 726, 20-1.) Franco Volpi 
(1988: 33), who understands the phrase in this way, claims that /o pote on is short for ho 
pote tugchanei on hupokeimenon. Some support for this interpretation is provided by 
Aristotle's use of the phrase ‘ho men gar pote tugchanei on to hupokeimenon at Parts of 


Animals 649715. 


$ Rosss reasons for bracketing estin are, I think, insufficient (Ross 1936: 598). 


? Ch. 4, pp. 65-6. 


The Expression “Ho pote on X esti’ 177 


stone-in-motion, but it is a ground for the being of the stone-in-motion. At 
219^26—, he says that that by being which the now is is the same, and then 
adds: ‘for it is the before and after in change’. Again, the before and after in 
change is not identical to the now, but it is the ground for the being of the now. 
As Aristotle goes on to say, it is because the before and after in change is 
countable, that the now is what it is (219°28). Finally, at 223*26—9, he argues 
that that by being which time is might exist without the soul, and supports this 
by saying that change might exist without the soul. This suggests that change 
(or perhaps the before and after in change) is that by being which time is. And 
change is, indeed, related to time in the way we would expect it to be if it is that 
by being which time is. It is not identical to time, but it is a basis for time’s being 
what it is. Time is, as we have seen, a number of change. 


HE EXPRESSION fo gar nun TO AUTO HO POT’ EN AT 219^10—11 
Tur E to g 


Since the phrase, to gar nun to auto ho pot! én (219°10-11) does not have a 
participle, oz, it should not be translated, on the model of our interpretation of 
ho pote on X esti, as ‘that, whatever it is, by being which the now is is the same’. 
Instead, I think, Aristotle is simply saying here that ‘the now (whichever now it 
is) is the same’. He presents this as an explanation of the fact that all simultan- 
eous time is the same.'° His point is that the times of simultaneous changes are 
all bounded by one and the same now. 

He goes on to say that this now is different in being (219511). If my 
interpretation is right, then he is not here saying that earlier and later nows 
are different in being, but rather that the one now that divides all simultaneous 
changes is itself different in being. What could he mean by this? He must I 
think, have in mind the fact that one and the same now can be described in 
terms of any of the changes it bounds. Suppose that at one and the same instant 
I wake up and someone fires a gun. This instant can be described either as the 
instant of my waking up or as the instant of the gun’s being fired. These instants 
are (numerically) the same, but we can also distinguish between the instant qua 
instant of my waking up and the instant qua instant of the gun's being fired. 
The instant of my waking up and the instant of the gun's being fired are one and 
the same instant, but there is a sense in which they are different in being." 


10 | discuss this claim in Ch. 7, above. 

11 My interpretation here is suggested by Rosss paraphrase (1936: 598): ‘the time of 
one event is identical with the time of another simultaneous event; for the now involved, 
whatever now it may have been, is identical (though it is one thing for it to be the now 
involved in the time of one event, and another thing to be the now involved in the time 
of another simultaneous event)’. 
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